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THE END RESULTS AFTER TOTAL EXCISION OF 
THE SCAPULA FOR SARCOMA.* 

WITH STATISTICAL TABLES 

BY CHARLES B. G. DE NANCREDE, M.D., 

OF ANN ARBOR, MICH., 

Professor of Surgery in the University of Michigan and in Dartmouth Medical College. 

Some thirty or more years ago, one of the most distin- 
guished of English surgeons, the late Sir John Eric Ericsen, 
is credited with saying that we had practically reached finality 
in surgery — that there were no new fields to conquer, although 
of course improvements in technic, and therefore better results, 
were doubtless obtainable. Let us look back. What is left 
of the old surgery.? Has not cerebral, gastric, hepatic, in- 
testinal, pulmonary, and cardiac surgery been born and grown 
to lusty maturity since then ? Are we assured against falling 
into error similar to that of Sir John Ericsen? Certainly 
not; and it seems to me that the bulk of the profession is 
, tending to perpetuate certain errors by keeping their eyes too 
exclusively fixed upon improvements in mere technic, which 
really determines much of our miscalled modern success. Our 
wonderful immunity against wound infection, and our con- 
trol of many of the factors making for dangerous shock, 
seems to me to be leading us to perform numberless operations 

* Presidential address delivered before the American Surgical Asso- 
ciation, Philadelphia, June 3, 1909. 
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upon the plea that if not fatal from hemorrhage and shock — 
mostly preventable — operative recovery is sure to occur; as 
if satisfactory “ end results ” were not more important than 
temporary recovery — a somewhat doubtful blessing for the 
victims of malignant disease. 

Do we not compile our statistics rather to demonstrate the 
success of our technic, so far as the immediate risk to life is 
concerned, rather than to show by the “ end results,” i.e., what 
benefit has accrued to the patient? Would it not be well to 
lay to heart some advice of Sir W. H. Bennett’s which I will 
quote. “ It is well that we should beware lest a single pre- 
dominant factor should be allowed to lead to our regarding, 
through a small tube only, a subject the horizon of which is 
absolutely unlimited. It has been said that the basis of sur- 
gery is handicraft, and this, in a sense, is true; but surely 
it is truth only half told,” for “ lying behind certain issues ” 
to which I have referred, “ is a far greater thing — ^the 
knowledge of when to apply that craftnianship of which every- 
one who now aspires to the practice of surgery should make 
himself a master. Nothing that has happened in the improve- 
ments connected with the practice of our art justifies, so far 
as I know, the modification by one iota of the edict of the 
great surgeon, who before advancing science had robbed 
operations of most of their horrors, said : “ The all-important 
thing is not the skill with which' you use the knife, but the 
judgment with which you discern whether its employment is 
necessary or not.” Substituting the word “ technic ” for 
“ handicraft,” and “ is worth while ” for “ is necessary,” this 
quotation epitomises the object of my address. 

To appraise correctly the propriety of any operation we 
must not only ascertain the immediate mortality, but the 
ultimate mortality, from failure to really cure, before we sub- 
ject our patients to useless risks. At least, we should be 
able to say that a certain number, however small, are cured, 
or that the interval before recurrence is likely to be long. 
No one recognizes more readily than I do how unreliable 
statistics are; but if with monotonous regularity the “end 
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result ” is failure, at least we can be assured that this is vastly 
more likely to attend our future efforts than success, without 
any nice calculation of percentages, — and we shall cease to be 
self deceivers and blind leaders of our blinder but confiding 
patients. 

In all business it is necessary to take stock from time to 
time, in order to ascertain whether our increasing income is 
a genuine return upon our invested capital, or whether we 
may not have impaired this and are gradually becoming bank- 
rupt. So also in our profession it is wise to “ take stock,” as 
it were, to determine whether we really have made all the 
progress we claim, or whether, perchance, we have not 
diminished our capital of apparently well-g-rounded confidence, 
until the inevitable crash comes, revealing the true state of 
affairs, with its subseepent long-continued distrust of even 
conservative and genuine progress. This is well illustrated 
by the diametrically opposite advice given for the operative 
treatment of head injuries, during the eighteenth and nine- 
teenth centuries. Should we find that real progress has been 
made, we can continue our practices; if partial advance alone 
has been secured, we must strive to render our success more 
complete; if real failure be tlie verdict of careful study, we 
must at once abandon that which has proved a broken reed, 
and start afresh in some new direction. Monumental conceit 
can alone oppose such periodic investigations, but those are 
unlikely to be welcomed with open arms who suggest the 
possibility that all which we now advocate and practice may 
not be good. 

Following the example of one of lU)’^ illustrious predeces- 
sors in this Presidential Chair, the late D. Hayes Agnew, in- 
stead of attempting to address you on some general subject. 
I shall strive to add my small contribution to the sum of more 
exact surgical knowledge. I have selected for investigation, 
total excision of the scapula for primary malignant disease. 
This of course practically means soriie form of sarcoma, 
since true carcinoma cannot be primary in bone. I am influ- 
enced -in my choice because this is strictly a conservative opera- 
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tion for malignant disease of the bone, and because the local 
extirpation of all the neoplasm presents apparently most 
favorable conditions. Moreover, while not frequently per- 
formed, a sufficient niunber of cases are at everyone’s dis- 
posal to guide us in deciding the following questions : 

What are the probabilities as to operative death? Is 
there a material improvement in the numbers of the im- 
mediate survivals of the operations owing to our modern 
means for conserving blood ? What are the chances for local 
recurrence, and are they early or late? Are early visceral 
metastases or recidives common? When operative recovery 
ensues, to what is the later death usually due? Is life much 
prolonged, and how much relief is effected by tlie operation? 
Can excision of the scapula be considered a curative operation, 
and if so, can this frequently be affirmed? 

I shall endeavor to briefly settle for you these questions 
by the results of a study of all the recorded cases accessible 
to me in medical literature, and all unpublished cases with 
which the Fellows, and others have kindly supplied me by 
correspondence. A complete table of all unquestioned cases 
is appended, to enable the Fellows to review my conclusions 
if they so desire, and I must beg that they will judge of their 
correctness by glancing at the Tables (pages 8 to 17) as I 
read, these really constituting the body of my address. 

I do not deny the possibility — indeed, the probability — that 
I have not secured reports of all total excisions of the scapula 
for malignant disease, and possibly more favorable results 
might thus be revealed if additional cases were unearthed, but 
after the exhaustive efforts I have made, I am convinced that 
no material change would be made in my conclusions. 

A few words are requisite to explain the methods em- 
ployed in the compilation of these tables, which differ widely 
from all their predecessors. Nothing so strongly impresses 
the conscientious student as the extraordinary inaccuracy of 
the tables purporting to be those of complete extirpations of 
the scapula. Many cases were really partial removals, or, 
sometimes, indeed complete removals, but done in two stages, 
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this latter method being a decidedly less dangerous operative 
procedure than complete removal at one sitting, although 
favoring local recidives and visceral metastases. Still further, 
cases are often admitted where portions of the clavicle or even 
the head of the humerus have been involved by the neoplasm 
and required removal; it is manifestly improper to include 
such cases in statistics purporting to be operations for disease 
restricted to the scapula, and is misleading as to the results 
of removal of the scapula alone. 

A few cases have been included in my statistics where 
portions of the healthy clavicle,or even the head of the humerus 
have been removed. Such sacrifice of healthy bone tissue was to 
shorten the operation, to enable inadequate soft tissue flaps 
to cover the bones, or to mould the shoulder into better shape, 
not because of any trouble in the bones. Per contra in two 
instances in my tables small portions of the tip of the cora- 
coid were left to facilitate operation, but in neither instance 
did these sei*ve as the starting points for recidives, so far as 
is known (see cases of Gerster, No. 50, and of Bastiennelli, 
No. 59). It has seemed better to include these cases in the 
body of my statistics rather than to place them in the doubtful 
class, upon purely technical grounds. 

In such cases it was thought that any increased risk of 
pyogenic or neoplastic infection of the cut osseous surfaces, 
or additional oozing, Avas more than counterbalanced by the 
greater certainty that no macroscopic diseased tissue was 
overlooked, and that the rapidity of the operation secured by 
cutting through, instead of disarticulating the clavicle or dis- 
secting out the coracoid process, lessened both hemorrhage and 
shock. All such cases promptly recovered, thus showing that 
no additional operative risk was incurred. 

Again, the most careful search throughout the whole 
domain of medical literature by myself and others, has failed 
to reveal any reliable information concerning • certain cases 
found in nearly all tables. Their existence is not denied, only 
the propriety of quoting them is severely questioned. Even 
a case, which research showed was a removal of the scapula 
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after death, has been included by Karl Heldrich in his dis- 
sertation entitled, “ Totale Resection der Scapula,” Miinchen, 
1903. 

I can only attribute these blunders to the childlike confi- 
dence reposed by some in the accuracy of the headings of 
articles, inducing them to confine their researches solely to a 
perusual of the titles of reported cases, when a most cursory 
glance over the text would have shown the misleading, char- 
acter of these. In some few, the evidence advanced to prove 
that the disease was primaiy in, and confined to, the scapula 
has proved fallacious, a careful scrutiny of the history demon- 
strating that the neoplasm originated in contiguous muscles, 
this form of sarcoma being claimed by Butlin to be especially 
virulent as compared with bone sarcoma; these cases have 
been excluded or placed in the doubtful class. Contrary to 
the common practice, all cases where the microscopic picture 
and the subsequent clinical course proved that the growth was 
a pure enchondroma have been rigidly excluded from my 
tables. With still greater propriety, excisions for tubercular 
or pyogenic osteomyelitis and its consequences, are omitted, 
because in such cases if operative convalescence is secured, 
cure is effected, which certainly cannot be affirmed after 
operations for malignant disease. The inadequacy of the de- 
scription of the microscopic appearances of one case of cyst 
of the bone following trauina, where no proper evidence of 
malignancy was supplied, led me to place this case in the 
“ doubtful class.” 

Finally, from the later published reports, or by corres- 
pondence, some cases have been transferred from the cured 
class to the death column. From such researches I think that 
I am amply warranted in placing the question mark after cases 
which have made operative recoveries, but whose subsequent 
histories have extended only over a few months, and in some 
instances only a few weeks. The demonstrated inadequacy of 
the three years rule has led to its total disregard in this ad- 
dress, because a slavish and ignorant adherence to this arti- 
ficial rule has led to many unwarranted statements upon which 
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has been founded erroneous practice. Under this rule recovery 
has been claimed while the reporter states that a late metas- 
tasis pi'oved incapable of being radically treated. 

All the statistics of the past, French, German, American, 
are absolutely misleading as to the operative mortality and 
end results of total excision of the scapula for primary 
sarcoma. 

Although I have added twenty-two cases to those pub- 
lished in 1900 in Buchanan’s tables, after a careful study of 
the literature by myself and two competent linguists, I have 
felt compelled to eliminate a number of cases, so that the 
total is slightly below that reported by Buchanan, for total 
extirpations, and upon which surgeons have relied since its 
publication in 1900. I wish here to acknowledge my indebted- 
ness to this author both for his valuable tables and the infor- 
mation supplied me by his personal communications, I have 
also added two new cases to the second table comprising those 
where more than the scapula was involved in the malignant 
process. 

A study of the 65 cases of malignant diseases tabulated, 
where the scapula alone seemed involved, has led to the sur- 
prising discovery that only one case is nearly certainly cured — 
MacDonald’s, No. 39. Buchanan’s case, No. 33, with hope- 
less rnetastases five years after excision of tire scapula, should 
serve as a warning not to be over-sanguine. The following 
were probably ernes, although in none had they been observed 
as long as Buchanan’s. Case No. 4 of Syme’s was well 
“ several years ” after the operation on the scapula, although 
this had been preceded by removal of the humeral head for 
a supposedly benign condition, and its admission to my list 
is perhaps of doubtful propriety. 

Case No. 29 (Phelps) was believed to be well four years 
after amputation of the arm for recurrence. Cases 16, 38, 
39, 46, 54, 60 and 61, were only followed for under four years. 
Accordingly we have one practically certain cure, and 
six probably cured, but one of these required a secondary 
operation and all may have relapsed later. Set against these 
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TABLE I.— END RESULTS AFTER TOTAL 


No. 

Operator 

Date of 
operation 

Sex Age 

Condition for which 
operation was done 

Operative 

results 

I 

J. Syme, Edinburgh 

Buchanan's list, No. a 

Oct. I, 1856 

F. 70 yrs. 

Cystosarcoma 

1 

Recovery 

2 

P. von Esmarch, Kiel 

Buchanan's list, No. 6 

May 9, i8S9 

M. 33 yrs. 

Sarcoma 

Recovery 

3 

A. Hammer, St. Louis 

Buchanan's list, No. 7 

Oct., i860 

F. 18 yrs. 

“Malignant growth” 
(Sarcoma) 

Recovery 

4 

J. Syme, Edinburgh 

Buchanan's list. No. 8 

Nov. 13, 1862 j 

i 

M. 4S yrs. 

“Malignant growth” 
(Sarcoma) 

Recovery 

s 

M. Michaux, Louvain 

Buchanan’s list, No. g 

Nov. 24, 1864 

M. IS yrs. 

" Encephaloma ” 
(Sarcoma) 

Recovery 

6 

S. Rogers, New York 

Buchanan’s list. No. ii 

Dec. 12, 1867 

F. 7 yrs. 

1 

Carcinoma (Sarcoma) 

Recovery 

1 

G. Pollock, London 

Buchanan’s list, No. 13 

Sept. 30, 1869 

M. 47 yrs. 

“Vascular growth”’ 
(Sarcoma) 

Death 

1 

1 

1 

C. Steele, Bristol 

Buchanan’s list, No. 14 

April 18. 1871 

F. 8 yrs. 

Encephaloid 

(Sarcoma) 

Recovery 

9 

1 

K. King, Hull 

Buchanan's list. No- is 

June 17, 1871 

F. 8 yrs. 

Carcinoma (Sarcoma) 

Recovery 

lO 

J. Spence, Edinburgh 

Buchanan’s list, No. 17 

Feb. 21. 1872 

M. 66 yrs. 

“Malignant growth” 
(Sarcoma) 

Recovery 

11 

R. Schnieder, Konigsburg 

Buchanan’s list. No. 19 

Dec. 3, 1873 

1 

M. 6 yrs. 

Sarcoma 

Recovery 

12 

Wm. MacCormac, London 
Buchanan’s list, No. 21 

May JO, 1876 

! 

P. 29 yrs. 

“Myxochondroma” 
Myxochondro- 
sarcoma (?) 

Recovery 
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EXCISION OF THE SCAPULA FOR SARCOMA 


Later history 

End results 

Remarks 

Reference 

No recurrence during two 

Died in 2 m. 

Exhaustion and old age, yet no 

Medico-Chirurgical Trans., 

months, patient sur- 


adequate cause for exhaus- 

London, 1837, vol. xl. 

vived 


tion is given. Were there 

P. S07. 

Recurrence early 

Died in 6 m. 

metastases in the organs es- 
sential to life? 

Part of clavicle removed — 

1 

i Archiv £. klin. Chirurg., 

Recurrence early 

Died JO m. 

apparently healthy — to fa- 
cilitate operation 

Three-fourths of inch of clav- 

1863, vol. iv, p. 384 

St. Louis Med. Rep., 1866, 


after opera- 

icle removed to facilitate 

vol. i, p. 7. 

No recurrence "several 

tion 

Recovery 

operation 

Head of humerus had been 

Syme, Excision of the 

years later” 


previously removed for chon- 

Scapula, Edinburgh, 

Rapid development of 
mediastinal growth 

Rapid recurrence 

Death in lo m. 

droma(?) It is somewhat 
questionable whether this 
case should be classed as an 
excision of the scapula in 
view of the previous opera- 
tion 

1864. 

Gaz. Mdd. de Paris, 1866, 

Death in' 6 m. 



Carcinoma not being primary 

p. 313. 

Amer. Journal Med. 

Bronchopneumonia ag- 

Died on sth d. 

in bone, the growth must 
have been sarcoma 

Part of clavicle removed be- 

Sciences, 1868, vol. Ivi, 
P. 3 S 9 

St. George's Hospital Re- 

gravated by the 

cause thought to be “slight- 
ly eroded.” 'Were not the ap- | 

ports, i860, vol. iv, p. 

chloroform 

1 

233 - 

Recurrence in less than 

Died middle 

parent bronchitic symptoms 
probably due to undetected 
pulmonary metastases giv- 
ing rise to active symptoms 
from the irritant effects ‘of 
chloroform? 

Secondary operation at 7 weeks 

Brit. Med. Journal, 1871, 

seven weeks; this was 

of Sept. 1871, 

followed by hopeless re- 

vol. ii, p. 430. 

removed but was fol- 

about s m. 

ciirronce 


lowed by another in 
two weeks, which 
proved inoperable 

No recurrence a years 

1 

Recovery (?) 

Too early for definite results, as 

Liverpool and Manchester 

later 

many cases die from recur- 

Med. and Surgical Re- 

(?) 

Died in 6 m. 

rence or metastasis much 
later 

Careful scrutiny of the history 

ports, 1874. 

Dublin Journal of the 


shows that bronchitic(?) 
symptoms existed before op- 

Medical Sciences, 1873, 
vol. Iv. p. 308. 

Generalization 

Died in 4 i m. 

eration, continued with 
varying intensity during so- 
called "convalescence,” cul- 
minating in death from 
"capillary bronchitis;" no 
post-mortem. The whole 
pulmonary condition was al- 
most certainly due to lung 
metastases preceding oper- 
ation 

Uninvolved portion of clavicle 

1 

[ Berlin, klin Wochensch., 

Recurrence 

Died Nov, 12, 

removed to facilitate oper- 
ation 

Clavicle divided just internal 

1 187, vol. xi, p. 377 

St. Thomas's Hospital 


1876, 6 m. 

to coracoid process for con- 
venience. So-called myxo- 

Reports, 1876, vol. vU, 


after oper- 

p. 307. 


ation 

chondromata contain genu- 
ine sarcomatous tissue if all 
portions of the growth are 
carefully examined in al- 
most every instance 
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TABLE I.— END RESULTS AFTER TOTAL EXCISIO 


No. 

Operator 

Date of 
operation 

1 

Sex Age 

Condition for which 
operation was done 

Operath 

results 

13 


1877 


"Tumor" 

Death 

Buchanan’s list, No. 25 


14 


Jan. II, 1878 

M. 42 yrs. 

Carcinoma (Sarcoma) 

Recover 

Buchanan's list. No. 26 

m 


Nov., 1881 

M. 13 yrs. 

Sarcoma 

Recover 

Buchanan’s list, No. 28 

1 

A. Roth, Cagliari 

Jan. 14, 1884 

M. 33 yrs. ; 

i 

1 

Myxosarcoma 

Recover 

Buchanan’s list. No. 29 

B 

Geo. W. Gay, Boston 

Feb. I, 1884 

M. 23 yrs. 

Sarcoma ' 

Recover 

de Nancrfede 

18 

Mr, Ellison 

July 7, 1884 

M. 13 yrs. 

Sarcoma 

Recover 

Buchanan's list. No. 30 
Lannelongue 

19 

Mar. s, 1885 

M. 34 yrs. 

Chondrosarcoma 

Death 

Buchanan’s list. No. 33 

SO 

J. H. Brinton 

Oct. 3, 1885 

P. II yrs. 

Sarcoma 

Death 


Buchanan's list. No. 34 

SI 

H. Trendelenburg, Bonn 

Nov. 16, 1886 

M. 42 yrs. 

Sarcoma 

Recover 


Buchanan's list. No. 37 

32 

T. F. Chavasse, Birmingham. . . . 
Buchanan’s list. No. 41 

Feb., 1888 

F. 8 yrs. 

Sarcoma 

Death 

23 


May 2, 1888 

F. 23 yrs. 

Sarcoma 

Recover 

Buchanan’s list. No.' 43 


24 

J. Van der Hoeven. Jr 

i Mar. 7, 1S89 

M. 4 i yrs. 

Sarcoma 

Recover 

Buchanan’s list. No. 44 


2S 

M. Perier 

1 

Oct. 14, 1889 

M- SS yrs. 

Sarcoma 

Recover 

Buchanan’s list. No. 45 

s6 

Putti 

1889 

M. 45 yrs. 

Sarcoma 

Recover 


Buchanan’s list, No. 46 

27 

J. Israel, Berlin 

July 6, 1890 

M. 38 yrs. 

Sarcoma 

Recover: 


de Nancrfede 


38 

Hadra, Erlaneen 

Buchanan’s list. No. 48 

Jan. 13, 1891 

M. S9 yrs. 

Sarcoma 

Recover 

29 

A. M. Phelps, New York 

Nov., 1891 

1891 

M. 42 yrs. 

Fibroma by patho- 
logists. Because of 
recurrence, growth 
was evidently 
fibrosarcoma 

Sarcoma 

Recover] 

30 

Buchanan’s list. No. 49 

Putti 

Recover! 


Buchanan’s list. No. 50 


31 

W. H. A. Jacobson, London 

Buchanan s list, No. 51 

March, 1892 

F. Adult 

Sarcoma 

RccovcO 

32 

M. Folet of Lille 

April 14, 1893 

F. 19 yrs. 

Sarcoma 

RccoverJ 


Buchanan’s list. No. 33 
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OF THE SCAPULA FOR SARCOMA— Coittimied 


Later historj' 


- No recurrence at last rc- 
report at the end of 3 
months 

, Last record only few 
weeks after operation 

, No recurrence in 1888. 
accordinp to Tito Costa 
in Buchanan's table 


^ Recurrence and death 
inside of the year 

^ No record after report in 
journal 


Recurrences Feb. 8, 12, 
26 


Sarcomatosis of lung, 
local recurrence 


No recurrence at the end 
of IS months 


Last report Fob. 4, 1890 

Lethal cause "Entero- 
■ colitis" 

, Sarcomatosis of liver, 
' right pleura, and prob- 
ably left lung 

Recurrence i month, op- 
' crated. Second recur- 
rence, operation at- 
tempted, abandoned 

Rccurrenca and removal 
■< of arm July 3, i89S(?) 


No further data after 
^ May, 1891 

Well two years later 
^ when last seen 


Reported during same 
year 


End results Remarks 


Reference 


Died Clavicle divided near acromial 

end to facilitate operation. 
Nothing beyond statement 
that operation was done and 
result 

Rccoveryf?) Too early for definite end 
results 


Rccovcryf?) Too early for definite end 
results 

Rccovcryf?) Reasonably certain recovery, 
although may have recurred 
later 


Death in less 

than a year 

Recovery (?) 

Died in 36 h. Alcoholic subject 
Shock 


Died I h. from 
shook 

Died in 18 m. 


Died same day] 


Death on 14th 1 
day I 


R(?) Too early to determine end 

results 


R(?) 'foo c.arly to determine end 
results 

Died in 14 m. Too early to determine end 
results 

Died in 1 


Died in 10 w. Head of humerus removed bc- 
Sepsis cause of paucity of soft part 

covering 


R Well February, 1900 


R(?) 


R(?) Too early to determine end 
results 


R(?) Too early to determine end 
• results 


Lectures on Surgery, 3rd 
Ed., vol. ii, p. 1107. 


Amer. Journal of Med. 
Sciences, 1878, vol. 
Ixxvi, p. 100. 

Brit. Med. Journal, 1881, 
vol. ii, p. 1056. 

Mclis, Extirp. della Scap- 
ola, Cagliari, 1886; 
Arch, di Ortop. Anno 
10, No. 2, 1893. Bu- 
chanan’s letter to au thor 

Personal letter to de 
Nancrfede. 

Austral. Med. Gaz., 1884, 
vol. iv, p. 39. 

Lecons clinique Chir., 
Paris, 188s, p. 23s. 


Marj'land Med. Joum., 
1885-6, vol. xiv, p. 21. 

Trottmann, TJeber die 
Extirp. dcr Scapula, 
1887 

Lancet, laandon, 1892, 
vol. ii, p. 471. 

Arch. f. klin. Chirurg., 
1889, vol. xxxviii, p. 
300. 

Ncderl. Tydschr., v,. Gc- 
neesk, 1890, vol. xxvi, 
P. 521- 

Lc Mercredi mdd., 1890, 
P. SI- 

Riforma mcd. Napoli, 
May I, 1891. 

Berlin, klin. Wochenschr. 
vol. xxxiii Nov., p. 
987-8. 

Hausmann, Ueber die 
totale extirpat. des 
Schulterblattes, 1892, 
Erlangen. 

Medical and Surgical Re- 
porter, Phila., Sept. 9, 
1S93; Personal com- 
munication to Dr. 
Buchanan. 

Riforma ' med. Napoli, 
May I, 1891. 

The Operations of Sur- 
gery, London, 1897, 
p. 151; also personal 
letter Dec. 4, 1908. 

Bull. m^d. du Nord., 
1893, vol. xxxii, p. 305 
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TABLE I— END RESULTS AFTER TOTAL EXCISIO 


No. 

Operator 

Date of 
operation 

Sox Age 

Condition for which 
operation was done 

^ Operath 

1 results 

33 

J. J. Buchanan, Pittsburgh 

Buchanan’s list, No. s6 

Mar. IS, 1894 

M. 34 yrs. 

Sarcoma 

Recover 

34 


Mar. s. 189s 

F. 23 yrs. 

Sarcoma 

Recover 

Buchanan’s list. No. 58 

3 S 


Oct. 9, 189s 

M. 4S yrs. 

Sarcoma 

Rccovc! 

Buchhnan’s list. No. S9 

36 


Dec. 28, 189s 

M. 14 yrs. 

Sarcoma 

Rccovci 

Buchanan’s list. No, 60 

37 


189s 

M. Adult 

Sarcoma 

Recover 

de Nancrede 

38 

J. C. MacDonald, San Francisco. 
Buchanan's list. No 61 

j Jan. 31, 1896 

F. 2s yrs. 

Sarcoma 

Recover 

39 


Feb, 1896 

M. 36 yrs. 

1 

Sarcoma 

Recover 

Buchanan’s list, No. O2 

40 


April 6, 1896 

M. 3O yrs. 

Myxocbondro- | 

sarcoma 

Recover 

do Nancrede 

41 


June 26, 1896 

F. 33 yrs. 

Myeloid sarcoma j 

Recover 

de Nancrede | 

■42 i 


Dec. 27, 1896 

1 

F. 8 yrs. 

Sarcoma 

Recover 

1 

Buchanan’s list. Ho. 64 


43 

J. E. van Iterson, Leyden 

Jan. 22, 1897 

F. 30 yrs. 

Sarcoma 

Recover 


Buchanan's list, No. 65 


44 

A. W. ^layo Robson, Leeds, now 

July 20, 1897 

F. 20 yrs. 

Sarcoma 

Recover 


Buchanan’s list. No. 67 





45 

G. B. A. Moynihan, Leeds 

Sept. 16. 1S97 

F. 23 yrs. 

Sarcoma • 

Recover 


Buchanan’s list. No. 68 


46 

L. Pique, Paris 

Oct, 26, 1897 

1 

F. 25 yrs. 

Sarcoma 

Recover 


Buchanan’s list, No. 69 


47 

Wm. T. Bull. 

Nov., 1897 

M. 52 yrs. 

Fibrosarcoma 

Deat^ 


de Nancrwle 

few tio^ 
from sW 
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)F THE SCAPULA FOR SA'RCOMA— Continued 


Later history End results 


A growth had been re« Died after s y. 
moved 4 months before 
scapula was excised 

Local recurrence Apr. a6; Died in s m. 
removed: local recur- 
rence June 10; op. re- 
fused 


Reported well at end of R(?) 
about 1897 by letter to 
author dated Dec. s. 

1908 

Operated twice during R(p 

1 896 for recurrences 1 

Traced only about 2 R(?) 

months 

Well at last observation R 

S years after operation 

Well Feb. 1900 (4 yrs.) R 

by personal letter to 
Dr. Buchanan 

Resection of head of hu- R(?) 

merus had been done 
one year previously by 
Gruber of Charkow 
for enchondroma 


Lung metastases recog- Died July, 
nized in October, 1898 1899, 3. lit- 

tle over 3 y. 


Died in 17 m. 
Generaliza- 
tion 


Sensory ansesthesia and R? 

deficient circulation led 
van Iterson to remove 
the arm about Jan. 29., 

1897 

Sarcoma of lung Died Sept. 10, 

1899, about 

13 m. 

Rapid recurrence at op- Died in 37 d. 
erative site in 22 days, 
when an operation was 
done 

In 1900 condition was R(?) 
reported as good 


Death 



Inoperable recurrence in upper 
jaw 


Disease in central end of hu- 
merus and outer portion of 
clavicle. Died Aug. 10, 1893 

Too early to determine end 
results 


Drowned over year after pri- 
mary operation 


Too early to determine end 
results 

Pennanent recovery probably 
certain 


Permanent cure highest degree 
probable 

Too early to determine end 
results. Somewhat doubtful 
if this case should be in- 
cluded in this list “ 


Generalized metastasis (see 
second reference) 


No evidence as to what end 
results were 


External third of clavicle nor- 
mal but removed to facili- 
tate operation 


Reference 


Phila. Med. Joum., 1900, 
vol. vi.pp. 7-82. 


Deutsche Zeitschr. f. 
Chir. 1896, vol. xliii, p. 
443- 


New York Med. Joum., 
vol. Ixiii, p. 389, also 
personal letter (igo8) 
to author. 

Boston Med. and Surg. 
Joum., 1896, vol. cxxiv, 
p. Sir- Personal letter 
to author. igo8. 

Personal communication 
to author. 

Occidental Med. Times, 

1896, vol. X, p. 600 . 
Also personal letter to 
author, Dec. 15, 1908 

Glasgow Med. Joum., 

1897, vol. xlvii, p. 140 


Berlin, klin. Wochenschr., 
vol. xxxiii, pp. 987-988. 


Montreal Med. Joum., 
vol. XXV, 1896-97; 
personal letter, to au- 
thor giving final re- 
sults, Dec. 9. 1908. 

Glasgow Med. Joum., 
1897, vol. xlviii, p. 202. 
Brit. Med. Joum,, 1901, 
vol. I, pp. 9S4-S. April 
20 . 

Personal communication 
to Dr. Buchanan, who 
in reporting the case 
leads the reader to in- 
fer that there was an 
operative recovery. 

Personal communication 
to Dr. Buchanan. 


Brit. Med. Journal, 1898, 
vol. i, p. 1198. 


Bullet. Soc. Anat. de 
Paris, vol. Ixxii, 1897, 
p. 919. Piqu6 et Darti- 

f ues. Rev. de Chir.. 

'aris, vol. xxi, pp. 437- 
488. 

Extract from records of 
New York Hospital se- 
cured by the kindness 
of Dr. P. W. Murray. 
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TABLE I.— END RESULTS AFTER TOTAL EXCISION 


No. 

Operator 

Date of 
operation 

Sex Age 

Condition for which 
operation was done 

Operative 

results 

48 


Dec. s, 1897 

M. S 7 yrs. 

Sarcoma 

Recoverj- 

Buchanan’s list, No. 70 

1 


iSgpf?) 

M. 47 yrs. 

I^ryxochondrosar- 

coma 

Recovery 

1 

1 

1 

de Nancrede 

50 


July II, 1899 

M. 8 yrs. 

Sarcoma 

, 

Recovery 

lie Nancrede 

"1 

C. 11 . Colding-Bird, London 

Buchanan’s list, No. 72 

Jan. 10, 1900 

F. lo yrs. 

Sarcoma 

Recovery 

Sa 


July 23, 1902 

M. 16 yrs. 

Sarcoma 

Recovery 

1 cle Nancrede 






Endothelioma 
(Sarcoma) ' 

Recovery 


de Nancrede 




54 


March, 1904 

Mar. 12, 1904 

M 


Recoveiy 

de Nancrede 

M. 46 yrs. 

Sarcoma 

Recovery 

! 

de Nancrede 



1 



Sarcoma 

Recovery 

1 

de Nanorfede 




1 



M. 12 yrs. 

Sarcoma 

Recovery 

1 

58 1 

de Nancrede 

P. Bastienelli, San Giovanni 

Feb. 20, 1905 

F. 9 yrs. 

Sarcoma “Myelogenic 
osteosarcoma ’’ 

Recovery 

1 

1 

! 

1 

de Nancrede 





59 



April, 190S 

M. 31 yrs. 

■ 

Sarcoma 

Recover>' 


de Nancrede 



60 


July I, 190S 

! 

F. 18 mos. ! Sarcoma 

Recoveiy 


de NancrMe 


1* 


61 

C. B. G. de Nancrfede, Ann Arbor 
de Nancrede 

Feb. I, 1906 

M. 28 yrs. 

Sarcoma 

Recovery 

62 


Nov. 7, 1904 

M. 35 J’rs. 

Sarcoma 

Recovery 


de NancrMe 



M. Lejars, Paris 

July 9, 1908 

F. 24 yrs. 

S.arcoma 

Recovery 


de NancrMe 

/ 
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OF THE SCAPULA FOR SARCOMA— Coj«i«Hed 


Later history 

End results 

Remarks 

Reference 

Local recurrence at end 

Probably (?) 

Secondary growths in axilla 

Deutsche Zeitsohr. fur 

1 of one year; a meta- 
static growth at exit of 
one sciatic nerve from 

fatal. Last 
trace Jan. 
13. 1899 

were removed once 

Chir., 1898-99, vol. 1 , 
P. 394 . 

pelvis 


Extirp. complete della 
Scapola per sarcoma. 
Arch, ed atti d. Soc. 
Ital. di Chir. 1899, 
Roma, 1900, vol. xiv, 
pp. 263-264. 

Traced only one month 
after operation 

R(?) 

Too early to determine end 
results 

No record beyond one 
month 

R(?) 

Too early to determine end 
results 

Festschrift, Abraham 
Jacobi, May 6, 1900, 
p. 124. 

No record beyond one 
month 

R(?) 

Entirely too’lj early for any- 
definite end results 

Personal communication 
to Dr. Buchanan. 

Record of barely 4i 
months 

R(?) 

Too early for any definite end 
results 

Rev. de Chirurg., Paris, 
vol. xxvii, pp. 421-436. 

Several weeks later head 
of humerus removed to 
facilitate healing; died 
of “croupous pneu- 
monia " 

Died 4 m. 

Was not the “croupous pneu- 
monia” really pulmonary 
sarcomatoas, producing con- 
solidation and a simulation 
of genuine pneumonia T 

i Deutsche Wochenschr. 

[ Vereins-Beilage, vol. 
xxix, p. 177. 

None, but information 

R(?) 

i 

Alive in 1908 

Personal letter to author. 

inadequate 

Gior. d. R. Acad, di Med. 
di Torino, 4, S. vol. x. 
pp. 651-657. 

Last report 6 months 
after operation 

R(?) 

Too early for end results 

Visceral metastasis in 
two years 

Died soon after' 
secondaries 1 
appeared 
Died in 6 m. 

... 

Personal letter to author. 

Early intrathoracio 


Personal letter to author. 

metastascs 




Well on Dec. is, 1908, as 
reported by operator to 
author by letter 

R(?) 1 

1 

Tip of coracoid left to facilitate 
operation. Enlarged axil- 
lary gland removed nearly 
two years later. Was well 
Dec. IS. 1908 

Sopra un caso di extirpas 
totale della scapola 
sinistra, Polyclinico, 
Roma, vol. xiv, sez. 
prat., pp. 97-102. Per- 
sonal letter Dec. 15, 
1908. 


R(?) 

Reported well 32 months 

Surgery, Gynecology and 
Obstet., Chicago, vol. iv, 
pp. 11-12. Personal 
letter Dec. 13, 1908. 

Discharged within one 
week; later news, Jan. 
22. 1909, well 

R 

Perfectly well Jan. 22, 1909 

Personal letter to author. 
Jan. IS, 1909. Letter 
from father 1-22-1909. 
Kindly sent me by Dr. 
Buchanan. 

Marked recurrence (in- 
operable) by Aug. 24, 
1906; soon after “be- 
came numb from 
breast down, with 

Died of recur- 
' rence and 
generaliza- 
tion, 4 mos. 
Ip days 

Died July 19, 1906 

Hospital Record, Univer- 
sity of Michigan. 

secondaries probably 
in the dorsal vertebrae 



Reported well nearly two 

Death in about 


Brit. Med. Joum., March 

years after operation. 
In 1907(1) extensive 
local recurrence and 

3 y. 


26, 1908. Personal 

letter of Jan. 9, 1909 
to author. 

death 




Latest report, 3 months 

R(?) 

Cla^dcle divided for conven- 
ience. Too early for deter- 
mination of end results 

Sarcome de I’omoplate 
gauche, ablation totale 
de I’omoplate. Bull, et 
Mdm. Soc. de Chir. de 
Paris, N. S., vol. xxxii, 
pp. 802-4. 





CHARLES B. G. DE NANCREDE. 


IG 


TABLE I.— END RESULTS AFTER TOTAL EXCISION 


No. 

Operator 

Date of 
Operation 

^ Sex Age 

Condition for which 
operation was done 

Operative 

Results 

64 

S. McEwen, Orlando, Florida. . . . 
de Nancrfede 

Jan. 2S, 1908 

M. 26 yrs. 

Endothelioma (Sar- 
coma) 

Recovery 

65 

F. N. Pryanishnikov 

de NancrMe 

1908 

M. 7 yrs. 

Sarcoma 

Recovery 


TABLE II.— CASES WHERE MORE THAN THE SCAPULA WAS INVOLVED 
BEING REMOVED AT ONE SITTING WITH PRESERVATION 


No. 

Operator 

Date of 

Sex Age 

Condition for which 

Operative 

Operation 

operation was done 

recovery 

1 


May 22, 185s 

M. 12 yrs. 

“Malignant growth” 

Recovery 


Buchanan's list. Case i 

(Sarcoma?) 


2 


Sept. 20, 1868 

M. 3° yts. 

Cyst of bone, almost 

Recovery 


Buchanan's list. Case 12 

certainly benign 


3 


Dec. 2$, 1871 

M. 68 yrs. 

Tumor 

None 


d’e Nancrfede 


j 

4 


Sept. 6, 1884 

M. 32 yrs. 

Sarcoma 

! 

Death 


Buchanan's list. No. 31 



s 


1 

i 

April, 1887 1 

Mar. 28, 1893 

M. 5O yts. 

Sarcoma, primary in 

Recovery 


Buchanan's list. No. 38 

C. H. Golding-Bird, London 

Buchanan's list. No. 32 

muscle 



F. 14 yrs. 

oj 4 i coma 


7 

P. Berger, Paris 

June 2, 1897 

F. 21 yrs. 

Sarcoma 

Recovery 


Buchanan's list, No. 66 


8 

C. M. Stemen, Kansas Citv 

de Nancr^de 

Nov. 14, 1899 

M. 31 yrs. 

Sarcoma 

Recovery 

9 

M. Poisson 



Sarcoma 

Recoverj’ 


de Nancrede 





T- ir ^ to express my indebtedness to Dr. C. A. Pfender, of Washington, D. C., and to Dr. M 

Kollig, of Ann Arbor, Mich. 
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OF THE SCAPULA FOR BARCOMA— Continued 



Later history 


Recurrence in 109 days Died in 3J m. 


No recurrence 


Recovery last- 
ing overs y. 


No time for recurrence Died in s d. 


Operation for recidives R 

June and December 
1889; patient well 1898 


Recurrence in wound Diediniy. sd. 
and axilla 


Recurrence of growth R(?) 
excised early in 1899 


Removal of one half of Died 19 hours 
clavicle because in- after opera- 
volved by the neo- tion 
plasm 

No definite after history R(!) 


Three inches of clavicle re- 
moved because imbedded 
and involved in the growth 
Microscopic description indi- 
cates probably a relatively 
benign myeloid growth 


Clavicle divided for conveni- 
ence. Clinical diagnosis; 
malignant. Course pursued 
and microscopic appearances 
left Mr. Spence in doubt. 

Outer portion of clavicle in- 
volved and removed; head 
of humerus excised for better 
shaped shoulder. “Gan- 
grene gazeuse" 

Acromium sawn across at 
base and left. Growth pri- 
mary in serratus magnus 
muscle, later involving scap- 
ula, the recidives, reqiured j 
removal of portions of the 
external intercostals; cau- 
tery freely employed 

A part of the clavicle was in- 
volved in the disease and 
removed 

Latest report March 1900; too 
early for definite end results. 
Primary growth was in the 
trapezius, secondary in the 
scapula and clavicle, a por- 
tion of the latter being 
removed 


Fock, Deutsche Klinic, 
i8ss. No. 38. p. 422. 

Levrey, Resection com- 
plete du Scapulum. 
1869; also Case. 3 of 
Heldrich, Totale Re- 
sectionen der Scapula, 
Diss. S2 P.. Muenchen; 
Also Gaz. Hebdom. de 
mdd., Paris, vol. ii, pp. 

, 432 - 435 - ^ ^ 

Lcct. on Surg., 3d ed., 
vol. i, p. 963 et seq. 


Rev. de Chir., Paris, 1885, 
vol. V., p. 201. 


Australasian Med. Gaz., 
1898, vol. xvii, p. 295, 


Lancet, london, 1893, 
vol. i, p. iq66; also per- 
sonal communication to 
Dr. Buchanan. 

Bull, et Mdm. Soc. Chir. 
de Paris, 1897, vol. 
xxiii, p. 571. Later 
personal letter to Buch- 
anan. 


Personal letter to author. 


Curettage of a neoplastic area Ablation totale • d'omo- 
in the head of the humerus plate. Gaz. Mdd. de 

Nantes, 2. S. vol. xxiii, 
pp. 114-115. 
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successes ( ?) the cases of the following patients whose records 
are complete, who died from the operation or its results, or 
from either recidives or metastases, or where the data .were 
too incomplete to determine the “ end results.” 


Case number. Results. 

1. Died in two months. 

2. Died in six months. 

3. Died in ten months. 

4. Apparent recovery, already referred to. 

5. Died in ten months. 

6. Died in six months. 

7. Died on fifth day. 

8. Died in five months. 

g. No data after two yeans. 

10. Died in six months. 

11. Died in four and one-half months. 

12. Died in six months. 

13. Died, no date. 

14. Observed three months. 

15. Observed few weeks. 

16. Probable cure. . • 

* 

17. Died under one year. 

18. Died in a few months. 

19. Died in thirty-six hours. 

20. Died in one hour. 

21. Died in eighteen months. 

22. Died on same day. 

23. Died on fourteenth day. 

' 24. Died in fifteen months. 

25. Died in three and one-half months. 

26. Died in fourteen months. 

27. Died in one year. 

28. Died in ten weeks. 

29. (Phelps) probably cured. 

30. Observed only a few months. 

31. Observed only two years. 

32. Died under one year. 

33. Died in over five years. 

34. Died in five months. 

35 - Observed only about two years. 

36. Drowned about four years after last operation. 

37. Traced only about two months. 

38. Died from recurrence after sixth year. 

39. Probable cure. 

40. Only a few months. 

41. Died in three years. 

42. Died in seventeen months. 
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Case number. Results. 

43. No later history. 

44. Died in thirteen months. 

45. Died in thirty-seven days. 

46. Probable cure but too early for reliable results. 

47. Died in probably two years. 

48. Only traced one month. 

49. Only traced one month. 

50. No record beyond one month. 

51. Record only four and one-half months. 

52. Died in about four months. 

53. Possible cure. 

54. Record only six months. 

SS- Died in over two years. 

56. Died in six months. 

5 7 . Nearlj' three years, possible cure. 

58. Observed thirty-two months. 

59. Observed over three and one-half years. 

60. Observed three years and seven months, then well. 

61. Died in five months. 

62. Died in three years. 

63. Observed only three months. 

64. Observed less than seven months. 

65. Died from early inoperable cranial growths within less than 

two months. 


Cases 48, 49, 50, 51, 53, 57, 58, 63, 18 and 63 have no 
reliable record as to “ end results,” having data lasting perhaps 
only one week, one month, four and a half, six months, up to 
and at most thirty-two months in one case. In the light of the 
evidence of recurrence, as shown by the records of other cases 
already quoted, who can doubt that the “ end results ” if 
known, would be as bad as those already finally determined, 
i.e., usually death, possibly one or two recoveries. 

Putting the facts in another way, out of 65 cases, 26 were 
dead in less than one year, 3 were dead inside of eighteen 
months, 2 survived two years, 2 lived for three years and i 
for five years before succumbing. Thirty-five then died inside 
of two years — over one-half. 

Of the 9 cases included in my second table where disease 
had invaded the surrounding tissues requiring their removal, 
and including two cases where the diagnosis was doubtful, 
the showing is not materially better. 
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Case No. i died in thi*ee and one-half montlis; Case No. 2 
was well over five years but the malignancy of the growth is 
much in doubt; No. 4 died in two days from wound infection; 
No. 5 where the growth was secondary in the scapula was 
well nine years later after repeated operations; No. 6 died in 
one year and five days; No. 7 was only observed about one 
year; No. 8 died in nineteen hours; \vihile concerning Nos. 3 
and 9 there is no definite history. 

To what conclusions does this sorry showing drive us? 
That except under peculiarly advantageous conditions, we can- 
not hope for much prolongation of life, and still more rarely 
for a permanent cure. This latter can only be secured by a 
very early operation — almost as soon as the growth is diag- 
nosed. Unfortunately, in certain instances, even the earliest 
possible intervention will prove unavailing, probably owing to 
the unusually favorable relations of the minute blood-vessels 
of the growth to the neoplastic cells, presenting facilities for 
their embolic dissemination. 

The probabilities as to operative death ; whether recoveries 
are more common than in the past; the probabilities of local 
or general recurrence; whether these are early or late; to what 
late death is due when operative recovery occurs; and can ex- 
cision of the scapula be considered a curative operation, are 
best and most fully answered by a study of my tables, — ^never- 
theless, I shall dwell chiefly upon some of these points. One 
question as to whether life is prolonged when death results 
from recidives or generalization cannot be answered, as there 
are no data securable as to the natural history of unoperated 
sarcomata of the scapula. 

Study of the literature reveals other data than those which 
I can now give, showing how commonly recurrence in loco 
takes place, and hoAV probable it is that the recidives provide 
the foci whence generalization occurs, the primary growth 
having been removed before metastases had taken place ; hence, 
if local recurrence is preventable by earlier operation, a certain 
number of fatal cases of visceral involvement might be 
avoided. At once the question suggests itself, might not an 
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iiiterscapulo-tlioracic amputation instead of an excision of the 
scapula render possible a much wider extirpation of the tissues 
in which recidives occur, and thus lead to a greater number 
of pennanent recoveries? The evidence on this point I have 
not attempted to secure but would urge that this investigation 
be made in the near future by some one of the Fellows. 

The commonly accepted reasons for the early metastases 
by the vascular system are too well known to need^ mention, 
but I believe clinically, too much stress is unwittingly placed 
upon one fact and too little upon another, unconsciously creat- 
ing a tendency to fall into a most serious error. Because 
lymph-node infection is a not uncommon possibility in sarcoma 
of bone, in the absence of any such complication, when no 
obvious visceral metastases are detectable, we too often ignore 
the probability of the presence of innumerable minute metas- 
tatic deposits in the lungs and other organs, which from their 
small size, their number and uniform dispersion throughout 
the viscera, defy detection by the most expert diagnostician at 
the time of operation, too often to demonstrate their fatal 
presence after all the primary focus has been thoroughly re- 
moved, and where no recidives appear in situ, whence the 
generalization could have occurred. 

While my tables cannot be made to show in a definite way 
the propriety of these statements, the extended histories of 
many of these cases fully warrant my assertions. 

Although these cases do not appear to bear upon the ques- 
tion of the lessened operative mortality of excision of the 
scapula, operative removal of the scapula for other conditions 
as well as the more recent cases included in my tables, show 
that total excision of the scapula is somewhat less dangerous 
than formerly. Possibly some patients who died in the past 
of shock and hemorrhage, had they survived would have shown 
additional cures, so that the probabilities of slightly improved 
“ end results ” may be anticipated. If this operation is per- 
formed for unquestionably benign growths, it is entirely proper 
and should prove increasingly successful. Percentages, as be- 
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fore stated, are misleading rather than infomiing, hence none 
such will be given. 

Certainly metastases and recidives are common, if indeed 
metastases have not already occurred before operation, but 
have been overlooked. 

With very few exceptions, all complete histories sooner or 
later show that death resulted from local recurrences or gen- 
eralization throughout the econom3^ 

Although I am unwilling to take an extreme position, if 
the positive diagnosis of malignant disease can be made, I 
shall, I think in the future, recommend early intercostohumeral 
amputation, until this procedure is also proved to be inferior, 
or no better, in the “ end results ” than complete excision of 
the scapula alone, and I shall set my face absolutely against 
any partial resections of the shoulder-blade for malignant 
disease. 

No one can deny that retention of the remainder of the 
upper extremity is desirable, and that' it is always of some 
utility, while in many the ability to use the arm is surprisingly 
good. Nevertheless, life should be considered first, utility last. 

None would be more pleased than I to have my gloomy 
forecasts disproved, but I cannot shut my eyes to Avhat I have 
learned from a study of the literature of the subject. The 
outcome of my investigations was a complete surprise to me, 
as I anticipated a far different result. 

In conclusion, permit me to ask a careful consideration of 
my tables, prepared only after the consumption of a vast 
amount of time and study and which have led to such un- 
foreseen conclusions. I would also insist upon the propriety of 
the' application of similar methods to the study of some of 
our accepted plans of treating other diseases. This is not my 
first experience of the disillusionizing effects of a study of 
“end results.” A number of years ago I read a paper in 
Chicago, where my own experience and that of others to which 
. I had access, demonstrated by the end results, the almost cer- 
tainty of ultimate failure to cure focal and Jacksonian epilep- 
sies by the excision of the discharging cerebral lesions. 


t 



THE OLD, AND THE BEGINNING OF THE NEW, 
IN SURGERY.* 


BY J. EWING MEARS, M.D., 

OF PHILADELPHIA. 

It has happened to the writer to have lived in one of the 
World’s periods of greatest activity and progress. It may 
be questioned whether the last half of the Nineteenth Century 
cannot claim the maximum of development in those conditions 
which have contributed to the improvement of man’s stay on 
earth. In considering these conditions, and the influence ex- 
erted by them, it must not be forgotten that the -foundation 
upon which they are builded and upon which they rest, took 
origin at the very beginning of man’s existence — at the dawn 
of creation, — and the structure of knowledge has grown 
progressively through the contributions which have been made 
in successive periods of time, influenced by the conditions of 
life which have constituted their environment. This, it may 
be said, has been eminently true in the development and growth 
of surger)^ — at one time the legitimate part of the barber’s 
art, and emancipated only from this ignoble association when 
the genius of those who were its disciples gave to it its proper 
place as a part of the science of medicine, through the ingraft- 
ing of the principles of that science which were essential to 
its development and growth. In the successive ages of the 
World’s history the value of life has been measured by the 
increase in knowledge of the means of its preservation, and 
all efforts have been directed to those ends, until in this day 
the prevention of disease, through the prevention of the causes 
which produce it, has become the ideal object of the labors of 
the disciples of the art of healing. 

In view of the limit the writer has fixed for the discussion 
of the subject expressed in the rather comprehensive title of 


* Read by title before the American Surgical Association, June 4, 1909. 
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his paper, he is moved to state that it will concern chiefly his 
o^vn experience, which covers nearly the last half of the last 
century. In that period of time two of the most important 
and controlling contributions to surgery have been made — ^the 
general introduction of the use of ether as a anaesthetic agent 
in major surgical operations and the method of antisepsis in 
the treatment of wounds. 

With regard to the first, it has occurred to him to witness 
operations upon patients who had been placed in a state of 
insensibility, more or less complete, by large draughts of 
alcoholic stimulants or by the administration of opiates in 
unusual quantities. Firmly bound to the table the patient has 
been unable to offer successful resistance and the operative 
procedure was conducted to the end, despite the agonizing 
cries of pain and suffering. These conditions of necessity 
limited surgical interference to cases of absolute emergency 
and those wiiich involved the extremities, as a rule, and which 
were the result of accidental injuries. Great as was this boon, 
general anesthesia, to suffering humanity, the agent employed 
possessed certain objections, the chief one being that of the 
nausea followng its use, in many cases, and the effort has 
been continuous to obtain a substitute freed from this condi- 
tion. Up to this time many agents have been added to the 
list of anesthetics, local and general; but attached to eacli 
there has been found to exist sbme element, either of danger or 
unsatisfactory efficiency, and the search, through observation, 
practical experience, and laboratory experimentation con- 
tinues in order to find the ideal substance — one capable of 
producing complete insensibility to pain without the loss of 
consciousness. The nearest approach to the accomplishment 
of this desirable condition would seem to have been found in 
the use of stovine by lumbar puncture ; but this method is not 
free from elements of danger, which, in reported cases, have 
led to fatal results. 

Taking a fundamental part in the development and growth 
of surgery in the time set apart, %vere the methods of instruc- 
tion in vogue in the beginning. The sessions of the medical 
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colleges were short; at most, not more than three and a half to 
four months in each year, and the student, while he was ex- 
pected to enter at the beginning of the course, was permitted 
to begin his collegiate studies after a large part of the session 
had passed. A requirement for entrance and for the privilege 
of appearing for the examination for the degree of Doctor in 
Medicine at the termination of the two years’ course of in- 
struction, was a presumed year’s study and apprenticeship in 
the office of a practitioner, whose qualifications as an in- 
structor were quite an unknown quantity. No conditions were 
imposed as to preliminary education. Graduation from a 
school of high grade was rare, and still rarer was the posses- 
sion of the degree of Bachelor of Arts by the candidate for 
admission. The methods of instruction were didactic, and 
the student sitting on the benches for two courses in succession 
heard the lectures of the first course repeated, without, in most 
instances, addition or emendation. When the learned profes- 
sor read his lecture from manuscript pages, it has happened, 
to the knowledge of the writer, that the paper was yellow 
with age and the text was as ancient as the paper. The dis- 
secting room was the only laboratory, and the work done 
therein was largely of a perfunctory and defective character, 
concluded without any test by examination in the presence of 
the dissected specimens, of the knowledge gained by the 
student. The fee for instruction paid by the student was out- 
side of the college ticket and was the emolument of the 
demonstrator, and did not reduce the sometimes large receipts 
of the. professors, who received all of tlie income of the 
college, paid the expenses of maintenance and divided the 
remaining balance, sometimes giving to each from five to 
eight thousand dollars in the year. 

The large sum obtained by the professors each year was 
increased by the sale of the text-books, written by them, copies, 
of which each student was expected to buy — ^if his financial 
resources permitted suth expenditure. As the lectures of the 
professors were embodied in these books it was to the advan- 
tage of the student to possess them, and the study of them 
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assisted in the work of preparation for the final examination. 
In a way it may be said that the text-books on different 
medical subjects written by the professors who taught the 
branches, were more useful to the student than those written 
to-day by a number of authors and edited by one or two. As 
a student, in the text-book of the teacher he receives instruc- 
tion which is individual, and not the opinions of many who 
may treat the subjects in very different ways. As a graduate 
and a practitioner the text-book of many authors may possess 
for him positive advantages and assist him in his work. 

Anatomical material was expensive, and, in the absence of 
legal provisions by the State, sometimes difficult to obtain by. 
methods short of “ Burking," with the suspicion even that this 
method was resorted to. The surgical laboratory did not 
exist, and the student, as a rule, received his degree, which 
declared him qualified to practice surgery without having re- 
ceived any practical instruction in the application of surgical 
dressings or in the performance of surgical operations of 
either minor or major character upon the cadaver. The 
student who felt the necessity of possessing practical knowl- 
edge on this subject was compelled to obtain a cadaver at his 
own expense and pay a private instructor for the instruction 
given. 

In the days spoken of, at a later period, the eminent 
teacher of surgery in Jefferson Medical College, Professor 
Samuel D, Gross, organized, as a part of the instruction of 
his chair, a surgical laboratory, and the writer was appointed 
to take charge of the department of surgical dressings, sharing 
the duties with a colleague who gave instruction in operative 
surgeiy. Later, the entire instruction in the laboratory came 
under the writer’s care and the student received instruction in 
the laboratory, which was made compulsory, without extra fee. 
This condition the writer earnestly advocated, feeling that 
every student receiving the collegiate degree should be re- 
quired to receive instruction of this character, and without 
extra cost. It is believed that the surgical laboratory, thus 
organized by Professor Gross, was the first established in the 
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medical colleges of this countr)^ The branches of medicine 
which were included in the curriculum, were the traditional 
seven, Anatomy, Physiology, Materia Medica and Chemistry, 
Principles and Practice of Medicine, Principles and Practice 
of Surgery, and Obstetrics. With the exception of anatomy 
the fundamental branches were taught only by lecture 
and laboratories, for experimental and practical work in 
these branches were absent. Students who were am- 
bitious to gain practical knowledge in materia medica, 
had the opportunity in certain apothecary shops, where they 
were instructed in the art of making pills, powders and certain 
simple mixtures. In medicine, clinical instruction was given 
b}'- the professors in turn, those occupying the chairs of 
anatomy and surgery giving clinical instruction in surgery in 
the divided halves of the term. Clinical material in medicine 
in the college clinics was limited entirely to walking cases 
illustrating chronic affections, as a rule of the stomach, not 
extending in nomenclature beyond dyspepsia or what was 
vaguely designated as chronic gastritis. The diagnosis, in 
each case, was most frequently, if not always, made without 
physical examination and based upon the very vague and non- 
intelligent information given by the patient. The treatment 
was aninently empirical; a condition of inflammation being 
assumed as the diagnosis, counter-irritation to the extent of 
blistering was advised, and enforced over the epigastric region, 
or, as more intelligently conveyed to the patient, over the pit 
of the stomach. When torpor of the liver was the suspected 
diagnosis, remedies which would administer a fillip to the 
^ lining membrane of the intestine were regarded as indicated 
in order to invite and stimulate hepatic activity. There were 
no obstetrical clinics as such. Gynaecology was taught by 
lectures, the use of the speculum was demonstrated upon 
models or the cadaver; physical examinations were not per- 
ihitted to be made before the class by the teacher, and the 
members of the class were not permitted to make, even under 
the guidance of the instructor, in the clinical room, such ex- 
aminations. The solid stick of silver nitrate, more commonly 
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designated lunar caustic, was the agent universally applied 
for morbid affections of the cervix uteri, and displacements 
were most frequently unsuccessfully relieved by the use of 
very varied and uncomfortable mechanical appliances. Be- 
lieving that students in medicine should have practical in- 
struction in the methods of making digital examinations, the 
writer at one time conducting the gjmsecological clinic, ar- 
ranged to give instruction in this branch in the retiring room 
of the clinic to the class, in sections. The instruction was 
prohibited by the controlling powers of the institution as not 
conforming to the rules, which protected the female non- 
paying patient from usage not agreeable to her sense of 
modesty. Instruction in practical obstetrics wms obtained by 
students who felt its necessity, on the payment of a fee, in 
lying-in-homes. When sufficiently instructed in the institu- 
tion they were permitted under the guidance of a practicing 
physician to tal<e charge of cases in the homes of non-paying 
patients. At an earlier date somewhat, than that of which we 
write, the writer has been told that, in the then frontier West, 
the act of parturition was accomplished while the wife was 
held on the lap of the husband, a limb each confided to the 
care of sympathizing women neighbors, whilst the physician 
sat on a stool between the two. It can be readily understood 
that this position was not one of comfort to any who w^ere 
' required to take part in the procedure which, in the case of 
primiparse was likely to be of a prolonged character. 

Clinical surgeiy was taught in the college amphitheatre, 
and, as well as clinical medicine, in certain hospitals which had 
lecture rooms in the buildings. In the college amphitheatre 
the instruction was given by the professor of surgery, or, if a 
practicing surgeon, by the professor of anatomy. In some 
instances, one or two rooms in the college building not ver}*- 
remote from the odors and pathologic conditions of the dis- 
secting room were assigned for the reception of patients who 
had been submitted to major operations in the clinic. Blood- 
letting for inflammatory affections was practiced and the 
writer, while on duty in the surgical clinic was directed by 
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the professor on one occasion to bleed a patient suffering from' 
acute iritis. Inquiring as to the number of ounces which 
should be let, the answer was as follows : “ Ounces ! Bleed 

him, young man, until he falls over,” and the orders were 
strictly obeyed, with the happy result of prompt relief of the 
phlogistic conditions. In the hospitals the students were not 
permitted to “ walk the wards,” — the closest contact they had 
with the patients was from the benches of the amphitheatre, 
large enough, in some cases, to seat six hundred students. 

Associated with the subject of the conduct of medical 
colleges, in the day of which we write, it is interesting to 
consider their method of organization. In some States the 
Legislatures granted charters to medical colleges which were 
parts of a sweeping franchise to construct a railroad and, pos- 
sibly, one or two other enterprises of commercial character. 
These charters came into the possession usually of members 
of the medical profession with political proclivities, who sold 
them to other members of the profession ambitious to acquire 
the title of professors. Some of these colleges, thus organ- 
ized, were undeniably fraudulent in character and conduct, — 
endowed, under the charter with colossal powers and privileges 
they conferred degrees of all kinds from A.B. and M.D. to 
LL.D. and D.C.L., in the majority of cases “ in absentia,” 
and for sums of money varying in amount according to the 
financial ability of the intending purchaser. The conferring 
of these degrees was not limited to this country, but extended 
quite over the World. In Great Britain and the continent of 
Europe the business became a subject of international inter- 
ference, and happily, for the good repute of the medical profes- 
sion of this country, it was stopped. In marked contrast the 
medical colleges of to-day, -with possibly a few exceptions, 
can claim a greatly improved condition of excellence in the 
requirement for entrance, one, the Harvard Medical School, 
exacting the degree of Bachelor of Arts, — in the extension of 
the sessions, — expansion of the courses of instruction — or- 
ganization and conduct of the laboratory’- systems, and all 
methods w’-hich contribute to the complete education of candi- 
dates seeking admission into the medical profession. 
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General hospitals, even in the larger cities of the country 
were few in number, limited to one or two at most. Among 
those most closel)'’ associated with clinical teaching and vener- 
able in years of existence were the Massachusetts General 
Hospital in the city of Boston and the Pennsylvania Hospital 
in the city of Philadelphia, founded by William Penn. The 
clinical amphitheatre in this hospital was unique in character, 
having been constructed in Avhat may be called the cupola of 
the main building, in a space so restricted that the students 
sat on benches almost overhanging in position, and looked 
quite directl}'- down upon the teacher and patient. 

In the days of which we write the operations performed in 
the clinics were usuall}'- in the form of amputations and the 
removal of external growths. Operations upon the cavities of 
the body were limited to the cranial, and did not pass beyond 
the use of the trephine in cases of depressed fracture. Para- 
centesis of the chest and abdominal cavities was performed for 
dropsical effusions. Thoracentesis, with rib resection, was not 
practiced, and although McDowell had opened the gateway 
into the abdominal cavity through his operation for the re- 
moval of ovarian tumors, this operation was rarely performed, 
and then not in the public clinics. The writer recalls an inter- 
esting experience which came to him on the occasion of a visit 
to one of the hospitals connected with the teaching in the Uni- 
versity of Edinburgh, when a distinguished ovariotomist was 
required by the authorities of the University to perform the 
operation of ovariotomy in the public clinic. He protested 
that the conditions surrounding operations in a public clinic 
were hostile to any operation which involved the opening of 
the abdominal cavity. Yielding, however, to the official man- 
date, he did the operation, which fortunately happened to be 
of a veiy simple character, and when it was completed, re- 
marked to the class of students : “ Well, you didn’t see any- 

thing, did you ? ” Caesarean section had been performed in 
a few instances, and Dr. John S. Bobbs, of Indianapolis, 
Indiana, had performed the first operation of cholecystotomy. 

In private practice surgical operations were performed in 
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the homes of the patients, in bed rooms and in living rooms, 
without any special preparations as to cleanliness. On one 
occasion, when the writer assisted in an operation of abdominal 
section — ovariotomy — ^the operating room was in the top story 
of a tenement house, under the roof, in a narrow alley-way. 
During the operative procedure a sudden and heavy thunder- 
storm occurred with a deluge of rain, and tire water poured 
through openings in the ancient and perforated roof, one 
stream being so directed that, before the assistants could inter- 
fere, it entered the abdominal cavity through the large incision 
which had been made to effect removal of the adherent tumor. 
Efforts were made quickly to place the operating table, the 
usual kitchen table, in a place better protected from such irri- 
gation methods. It was felt, however, by those present that 
the storm water was as clean, if not cleaner than that which 
was used from the somewhat battered and discolored tin 
hand-basin. The operating table in the homes was usually 
the kitchen or double-leafed dinner table, which were firmer 
than the bedstead or lounge which were sometimes brought 
into service. In one case, the writer excised the greater part 
of the upper jaw in a patient, who being addicted to the ex- 
cessive use of alcoholic stimulants, became frenzied during the 
ether administration, and, flinging aside the assistants, men 
and women of the household, threw himself upon the floor. 
Extra help was summoned, which sitting upon the patient in 
his prostrate position, controlled him while the -operation was 
completed — ^patient, surgeon, and assistants being well be- 
spattered with blood. In another case in which the writer 
was called in consultation, the patient, a burly chief of police 
of the town and an alcoholic subject, during the process of 
ether inhalation sprang from the lounge in the stage of stimu- 
lation, wait to a closet, and seizing a loaded revolver stalked 
about the room in a very menacing manner. The family 
physician, a brave and resourceful man, taking advantage of 
a convenient opportunity, leapt upon his back, pinioned his 
arms, and in this position directed his movements skillfully to 
the open door, the frightened assistants meanwhile emerging 
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from safe places of refuge which had been sought at the 
time of the impending danger. In this case, the opera- 
tion was completed without the further administration of the 
anaesthetic ag'ent. 

Associated with these conditions of improvised operating 
arenas was the indifference manifested by the surgeon and 
his assistants with regard to the state of cleanliness of the 
operating instruments, of the sponges and other materials 
used in the wound-cleansing during the operation, and in the 
subsequent dressings which were applied. The instruments 
were not many in number, made with bone handles, white or 
black in color, often with dull cutting edge and kept either in 
an operating’ case or placed loosely in a bag of convenient 
size. The sponges, which were universally employed in the 
wound cleansing, were those gathered from the sea and found 
in the apothecary shops. Those known as surgical sponges 
were usually of finer texture than the ordinary bathing 
sponges. Frequently they were charged with calcareous par- 
ticles and prickles that were almost microscopic which proved 
to be irritating to the wound surfaces as well as to the fingers, 
of the assistants using them. The sponges, if of good quality, 
were very enduring and did duty for a long period of time. 
One distinguished ovariotomist was accustomed to replenish 
his stock of three sponges at the beginning of each year. He 
never used more than that number, and they were always 
accounted for after an abdominal section, in order to prevent 
the untoward accident of permitting one to remain enclosed 
in the cavity when the operation had been completed, an acci- 
dent which has happened in several recorded and some un- 
recorded cases. It is known to the writer that after opera- 
tions the sponges have been used to remove blood from the 
table and even from the carpet or floor. They were cleansed 
after operations either in the basins which had been used to 
contain the hot and cold water, which alone was applied to the 
wounded surfaces, or under the hydrant in tire back yard, if 
the patient lived in the home of the poorer class. They were 
placed uncovered in the bag containing the instruments in 
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which was also frequently concealed the morbid specimen 
which had been removed by operation. The basins contain- 
ing the water used during the operation came either from the 
kitchen or bed-room, and the dressings and bandages were 
often obtained by tearing them from unlaundered sheets 
or muslin or linen underwear. 

The garb of the surgeon was sometimes a rubber apron 
of large dimensions or a coat known as a generally used linen 
duster, on the sleeve or body of which the blood-clotted knife 
was frequently wiped. The assistants performed the duties 
assigned to them in their shirt sleeves divested of coat and 
vest. In the absence of proper conveniences the hands were 
not washed. In cases of malignant character or those accom- 
panied by foul discharges they were anointed with olive oil 
or lard. The effort was constantly made to protect the sur- 
geon and his assistants from dangers coming from the patient, 
not the patient from dangers coming from those taking part 
in the operation. 

The writer has been told of an instance in which a very 
prominent ovariotomist of the middle West, who suffered 
from vesical calculus, accompanied by a severe cystitis, 
stopped twice during the performance of an operation, took 
the soft catheter from the place beneath the sweat-band of his 
hat, lubricated it with spittle, evacuated his bladder and con- 
tinued the operation without washing his hands. Of another 
surgeon who, during an operation for amputation of the - 
thigh, overheard the casual remark of one who was present 
that the patient looked as if he had “ phthisis.” He had made 
the anterior flap, but put the amputating knife upon the table 
and proceeded to make a physical examination of the patient’s 
chest, one of his assistants holding his thiunbs over the femoral 
artery with some anxiety during a somewhat prolonged 
procedure of auscultation and percussion. 

The after care of patients in the hospitals was a duty 
undertaken, as a rule, by convalescent patients, or in some 
cases, by men and women who served as nurses for a slight 
compensation. As can be conceived, by these methods, patients 
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suffered from ignorant and at times cruel treatment. The 
writer recalls an instance which happened during his term of 
service as interne in the hospital of a large eleemosynaiy 
institution, in which the nurses were tal^en from among the 
number of pauper inmates, some of whom belonged to the 
criminal class. On one occasion when a wound was being 
dressed, the nurse placed his foot, encased in a dirty boot, 
upon the bed, and spat tobacco juice from his foul mouth 
directly into the water contained in the dirty basin which was 
used in the effort at the supposed cleansing of the wound. 
This act was regarded as the limit of endurance, even in those 
nonaseptic days, and the offender was promptly relieved of 
his duties as nurse and sent to the kennels of the out-ward 
department. In the homes the care of patients after opera- 
tion was assigned to the female members of the family or 
friends who volunteered their services. Under these condi- 
tions the patients received kind treatment and good care, 
sometimes endangered by the emotions which sprung from 
the warm heart of the attendant, whose conception of sick- 
room discipline was thereby influenced. 

In no way was the absence of regard for cleanliness more 
forcibly illustrated than in the use of the catheter in hospital 
and in private practice. In the former the unwashed instru- 
ment was frequently used after lubrication with olive oil or 
simple ointment contained in vessels which had been in use 
for long periods of time, affording in this way easy access 
into the bladder of septic germs. In private practice the 
metal instrument carried in the pocket case, and lubricated in 
the home with lard or butter, was used. When the soft or 
rubber instrument was introduced the walking patient was 
instructed how to use it, and carried it conveniently coiled up. 
beneath the sweat-band of his high hat, and when used in 
inconvenient places, lubricated it with spittle. 

Of the dressings most frequently used after operations to 
combat inflammatory conditions the emollient poultice was 
most popular. It was made of stale bread crumbs with water 
or milk, but most generally of flax-seed meal. The' directions 
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given by the learned professor with regard to the preparation 
of tliis last poultice were very specific in character, and unless 
these were strictly followed failure was predicted. The test 
given of the proper consistency was to be found in the adhesion 
of the mass to the side wall or ceiling of the room when pro- 
jected against these parts of the room structure. At the final 
examination of the candidate for the degree given by the 
college, his ability to practice surgery was determined, to a 
certain extent, by his knowledge, in minute detail, of the 
poultice preparation. In the lectures and text-books poultices 
were classified according to the effect to be accomplished: as 
emollient, astringent, stimulating, fermenting, rubefacient, 
narcotic, etc. Suppuration in the wound followed the use of 
the emollient poultice and the discharge of pus was, as a rule, 
very copious. The wound condition was detennined by the 
character of the pus, — if laudable, favorable; if sanguinolent 
or ichorous, unfavorable. Among other forms of dressings 
the writer recalls a case of amputation at the hip joint in 
which the stump was kept bathed with laudanum (tinctura 
opii) and witliout any manifestation of the toxic effect of the 
agent used. 

During the Civil War the discipline which was enforced 
in the camp and on the march was carried, in some measure, 
into the management of the General Hospitals of the Service, 
with favorable results as to conditions of cleanliness in opera- 
tion and in wound treatment. In this respect, however, the 
results were influenced to a large extent by the qualifications 
of the surgeon in charge, or of the inspector who made his 
tours of inspection. Notwithstanding the precautions taken 
and those which were born of the knowledge of the time, the 
mortality was very great. Gangrene, designated hospital 
gangrene, was of a most virulent type and resisted all known 
methods of prevention or treatment. The ignorance with 
regard to the influence of germ infection led to the tolerance 
of conditions most productive of disease dissemination, and 
thousands of lives paid the penalty for what was then regarded 
as a state of inevitable ignorance. The lessons, however, were 
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not lost, and the faithful, earnest surgeons of the day, grop- 
ing their way through the darkness sought the light which 
was to be reached in not many years to come. The General 
Hospitals were located in cities and, where possible, in the 
suburban parts, in the search for better air and surroundings. 
In some instances these were large wooden structures con- 
structed upon the pavilion system, which gave both light and 
air. They contained usually a large number of both medical 
and surgical cases, and the physicians and surgeons in at- 
tendance were largely chosen from those practicing in the 
cities, with some officers of the regular service. In the 
emergency, large buildings in the cities, which had been con- 
structed for factory or mill purposes, were taken and converted 
to hospital use. That these should fail to give the best results, 
by reason of former use and character of construction, was to 
be expected, but the needs of the Service demanded such 
provision for the sick and wounded, who in the large variety 
of diseases and wounds from which they suffered furnished a 
great school of instruction to the intelligent and observant 
physician. Chloroform, unmixed with other agents, was the 
anaesthetic largely, if not altogether, used in operation, and 
many lives, it was reported, were sacrificed through its care- 
less administration. The need of medical men in large num- 
bers to supply the demands of the Service led to the appoint- 
ment of many not fully qualified, but as a rule the surgeon, 
especially in the emergency of Service in the field hospital 
following great general engagements, was found to be equal 
to the duty imposed. The writer recalls two instances m 
which wounded soldiers were brought to a military hospital in 
which he was the temporary acting executive officer, with 
extremities suffering from compound fractures, the result of 
shell wounds; in one the limbs were encased in an excellent 
supporting dressing made from the -bark of a tree, and m 
the other, rails, taken from the ordinary rail fence of the 
country did good service in affording support and permitting 
comfortable transportation. 

The large number of pathologic specimens obtained and 
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[iresen'ed, with full histories of each, laid the foundation for 
the valuable collection in the Army Medical Museum, the 
development of Avhich, with the Surgeon-Generars Library, 
was so successfully promoted through the work of our dis- 
tinguished Honorary Fellow, John S. Billings, at one time the 
efficient surgeon in charge. In the ending days of the War 
the writer met in London, Sir James Ferguson, the celebrated 
English surgeon and teacher who remarked, in commenting 
upon the work done by the medical profession of our country 
in that heroic struggle, that the members had done splendid 
work and deserved great credit for what they had accom- 
plished. No war, certainly none of modern times has offered 
such opportunities for the study of diseases and surgical con- 
ditions incidental to the life of the soldier in field and camp 
and in the deadly conflict of arms. The arm of precision to- 
day projects a missile the purpose of which is to disable, to 
put the soldier out of service — in the time of which we write 
its duty was to destroy life, discharging, as it did, the large 
death-dealing minie ball. Following the experience gained 
in the Civil War, surgical endeavor was greatly stimulated 
and methods were improved. In this period also, and later, 
there appeared operations which may be designated, as in a 
way, fashionable. The organs of generation in the female 
and near-by parts presented a large field for exploitation, and 
operations were performed for the relief of supposed func- 
tional disturbances, correlated with supposed grave constitu- 
tional conditions. Freed from the difficulties and dangers of 
organic clianges the hand of the tyro and empiric found free 
play. Condemned by professional opinion and judgment 
these operations have been stricken from tlie list of those 
necessary to be performed, or justifiable in purpose. Un- 
fortunately for the good repute of surgical science, this 
glamour of professional notoriety, promoted by the eager 
desire of commercial success, has been in a measure trans- 
mitted, even to this day, and confiding patients have been, 
shall we say, the victims of the untoward results of surgical 
procedure not necessary for the relief of supposed morbid 
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conditions. But this is passingf, — the stem verdict which true 
science renders when sitting in judgment on the work of those 
who assume to be its disciples, consigns to merited punishment 
those who violate its principles and degrade the standard of 
its code of ethics. 

The operations, claiming in these days to be the most 
important, and involving as well danger by reason of their 
character and magnitude, were amputations at the hip joint, 
ligature of large arterial trunks, and the removal of 
ovarian tumors by abdominal section. In the former 
operation the percentages of success were fairly good . The 
text-books of the day gave prominent position to a surgeon 
of local repute who had three successful cases — in succession. 
A mortality not exceeding 32 per cent, was regarded as most 
favorable in operations of ovariotomy, — and this percentage 
prevailed when the cases were those of non-adherent mono- 
cysts, In multi-locular cysts -with parietal and visceral ad- 
hesions, the percentage of mortality was greatly increased, 
exceeding often 50 per cent. The writer, as the assistant of 
the distinguished ovariotomist, Dr. Washington L. Atlee, con- 
tributed a chapter on the “Pathology of Ovarian Tumors” 
to his book, and in this he announced what he regarded as a 
discovery of some interest, to the effect that the pathological 
conditions which followed operative interference had an im- 
portant relation to the length of the incision made in the linea 
alba in the abdominal section. The small incision was only 
possible in simple monocysts in which, when the fluid contents 
were being drawn off, the flexible walls of the cyst could be 
drawn into the opening, and effectually sealed the abdominal 
cavity, thus preventing the ingress of the air, and with it the 
then unknown and unrecognized myriads of organisms with 
which it was charged. The knowledge of the day did not 
permit of an understanding of the relation of cause and effect 
involved in these conditions. Experience had demonstrated 
that the air in coming in contact with the surfaces of a wound 
the lining membrane of a closed or serous cavity, was 
ful, but in what manner it acted was not known. It re- 
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mained for Lord Lister to solve the problem and to devise a 
system through which these organisms were destroyed and the 
process of putrefaction in wounds prevented. 

In the decade included between the years 1865-1875, the 
dawn of a new era appeared in surgery : the beginning of the 
new — the new built upon the work of the old, surcharged as 
it was, of very necessity, with ignorance born of the absence 
of knowledge beyond the discern of man. The wound con- 
ditions with which the observant surgeon had to deal led in 
time to the recognition of the fact that they were not normal, 
that there were no conditions in the. tissues themselves which 
should generate them, and that their causes must be sought for 
outside. The experimental researches of Pasteur determined 
the causes of putrefaction, and it remained for the reflective 
mind of Lister to associate these causes with the abnormal 
conditions observed in wounds. The result of his painstaking 
and laborious effort was the creation of a system which pre- 
vented the introduction of putrefactive influences into wounds, 
the destruction of the organisms of putrefaction, everywhere 
existent, before or after their admittance into a wound cavity. 
This was the beginning of antiseptic surgery, a monumental 
contribution to the science of which Lister was an illustrious 
disciple and one which. has influenced its development as no 
other which has ever been made. In the gradual process of 
refinement from the crude but efficient antagonistic measures 
and combative dressings to the perfected system of to-day, 
antiseptic surgery has been deposed, and aseptic surgery rules 
in its stead. The foul kitchen basin has given place to the 
porcelain lined tray, — the sea-bom sponge, with its myriad 
cells charged with deadly organisms, has been replaced by the 
cleanly, once-used gauze sponge, — the bone and wooden 
handled knife by the one-piece metal instrument — the kitchen 
table and sitting-room lounge by the metal and glass structure 
with its convenient mechanism. The bed-room and sitting- 
room in the home, and the amphitheatre in the college with 
its revolving table, used alike for the dissected cadaver and 
the patient undergoing surgical operation, has been displaced 
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by the microbe-proof operating arena with sterilizing appa- 
ratus, glass cases for the deposit and care of instruments, 
perfect ventilation and lighting. The operating surgeon in 
his linen duster with his assistants in shirt sleeves have been 
banished, and in their places are the surgeon, assistants and 
nurses enrobed in white, with masks, hands thoroughly scrub- 
bed and rubber-gloved, with trimmed finger nails freed from 
microbe accumulations. The tmbathed patient, in possibly 
street-walking garments, gives place to the scrupulously bathed 
and appropriately robed patient, with operating field cleansed 
with microbe destroying agents. Thus equipped, the surgeon 
enters any cavity of the body with impunity and attacks with 
expected assurance of success morbid conditions involving 
organs and parts heretofore beyond his power to assault — 
safe through his ignorance. 

In our country, antiseptic surgery was to a certain extent 
a plant of slow growth. Learned teachers of surgery in our 
colleges, some too old to accept readily new things, some too 
young to appreciate its far-reaching importance and grasp its 
power, and still others doubtful as to its true value, referred 
to it as something new and to be proven. It happened at the 
introduction of the S3'’Stem of Sir Joseph Lister that the writer 
was one of the corps of lecturers in the Summer School of 
Jefferson Medical College. The subject he taught was prac- 
tical operative surgery, and he endeavored, to the best of his 
ability, in his course of instruction, to teach the principles of 
this great system. In his hospital practice in St. Mary’s Hos- 
pital, Philadelphia, in association with his colleague. Dr. 
W. W. Keen, he practiced antiseptic methods of treatment, 
employing the crude carbolic oil- putty as a surgical 
dressing. It is believed that this practice of the antiseptic 
methods of treatment by Dr. Keen and the writer was the first 
carried out in the city of Philadelphia. Despite the rvarning 
sent to the writer by the learned professor that he must cease 
teaching the so-called new fangled and harmful system, he 
continued to teach the subject, and was greatly gratified to 
know within a year’s time, that the messenger rvho had con- 
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veyed the injunction issued, was as enthusiastic and earnest an 
advocate of the system, both in his lectures and practice, as the 
writer. 

Such is a simple description of the old and the beginning 
of the new in surgery, as experienced by the writer in the 
period of time set apart. He has endeavored to place on 
record events which have come under his own observation and 
which show not only the conditions which then were in 
existence and with which the surgeons of the day wrestled 
heroically, but those which exalt to the pinnacle of successful 
endeavor the achievements of to-day. In the ranks of the 
practitioners of surgery in those days there were stalwarts, 
men of resource, men of courageous convictions. With the 
facilities then possessed it was indeed a battle to win success 
against an enemy ever present, but unknown and concealed. 

I'o-day the patient requiring surgical treatment, enters the 
hospital, private or public, constructed upon methods the most 
modem, and with full equipment for perfected work ; from the 
door of entrance he passes from department to department, 
submitted in each to critical examination, and finally reclines 
upon the operating table, a transparent body into and through 
which the eye of science has penetrated, revealing the hidden 
morbid conditions, the significance of which the trained intel- 
lect of the expert has fathomed. At the operating table 
stands the surgeon with complete record in brain and knife 
in hand, to. prove its accuracy and reveal it to the naked eye. 
With deft touch he excises morbid masses, shapes and fashions 
parts, reconstructs organs and restores halted function. Thus 
reconstructed, the patient emerges from the modern hospital 
a faultless specimen, illustrating the high art of the master 
hand. 

And what is the future of surgery in the coming- half 
century? Has the climax of surgical technic been reached? 
Is the earnest worker in surgical science satisfied with the 
present state of diagnostic precision? Is there not a large and 
inviting field for pathologic research? The work in this di- 
rection has already begun, and in the list of our Fellows 
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there are able and zealous workers laboring to unravel the 
entangled problem of the abnormal, the abortive cell, — to 
devise the means of retarding the action and checldng the 
growth of the over stimulated cell, — to so control cell develop- 
ment and cell growth that homologous and heterologous 
formations will have no lodgment in the tissues and organs of 
the body — to formulate, may we not say, the proposition of 
preventive disorders which find their relief, too often unsuccess- 
ful, in the knife of the surgeon? Will organ substitution, 
the replacement of a diseased organ by one in every respect in 
a state of health, find a legitimate and established position in 
surgical art? Will the operative surgeon enlarge his sphere 
of action and become as well the constructive surgeon, doing 
the combined work of architect and builder? Are these the 
fantastic images of a prophetic vision? The history of the 
development and growth of surgery in the past gives reality 
to our expectations and hopes of what the future may unfold, 
and is this, in truth, not the great work of the surgery of the 
future? 



SUDDEN DEATH; A STUDY OF CERTAIN CASES 
OCCURRING DURING PHYSICAL EXERCISE 
OR PSYCHIC SHOCK* 

BY JOHN BAPST BLAKE, M.D., 

OF BOSTON, MASS. 

Instructor in Surgery in Harv'ard University^ Assistant Surgeon to the Boston City Hospital- 

About two years ago, a gentleman apparently in superb 
health, well known and much beloved in Boston, dropped dead 
while playing hand-ball. This event and the subsequent au- 
topsy, both of which will be later described, brought vividly 
to the writer’s attention the subject of unexpected sudden 
deaths, and this brief paper is a summary of observations 
made since that time. The first question involved was 
whether it is possible for a practitioner to foretell such a 
calamity in an individual patient, and if so to prevent or at 
least postpone it; the second inquiry seeks to determine 
whether the meagre infonnation obtained can be utilized by 
the surgeon. The obvious difficulties surrounding the sub- 
ject make it impossible to offer a final decision, based on a 
sufficient number of facts scientifically observed, in relation 
to either of these questions; but certain suggestive and fre- 
quently recurring features seem worthy of consideration. 

Definition . — For the purpose of this paper, sudden death 
is defined as a phenomenon unforeseen, due neither to trauma 
nor to poison, whose duration is measured by minutes, and 
whose subjects in a vast majority of instances are supposed to 
be free from organic life-threatening disease. 

Frequency . — ^Within the past two years the writer has 
collected from the medical and lay press, from medical exam- 
iners, and from other sources statistics of more than two hun- 
dred sudden deaths. This number represents by no means 
an exhaustive or tliorough search for these fatalities, and is 
probably not more than one-half the total number which 
*Read before the American Surgical Association, June 5, 1909. 
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actually 'occurred during this period in the northeastern sec- 
tion of the United States. , 

A small proportion of these notes include autopsy records 
and a somewhat larger number are accompanied by personal 
interviews with, or letters from parents, relations, friends, 
or eye-witnesses. The ideal record of a sudden death would 
include an accurate and complete previous history (and if 
possible a physical examination), and an autopsy made by 
a competent pathologist. Unfortunately, both of these sources 
pf information are absent in a large majority of cases, and 
when one is available, the other is almost certain to be missing. 

The records of medical examiners or coroners’ physicians 
should be and are numerically our chief sources of informa- 
tion ; but even these usually lack a thorough previous histor}^ 
and an autopsy is permissive only in cases which are non- 
traumatic. In fact when sudden death seems, in the judg- 
ment of the examiner, due to “ natural causes,” an autopsy 
need never be made; and this is the precise class in which we 
are most interested, and the sources from which we could 
learn most are thus unfortunately greatly limited at the very 
fountain head. In spite of this, however, the figures are 
sufficiently large to be impressive. 

Draper (‘‘A Text Book of Legal Medicine,” 1907) gives 
the following figiires for sudden deaths due to “ natural 


causes ” : 

STATISTICS OF MEDICAL EXAMINERS. 

Ferrario and Sermoine of Milan observed 1043 cases 

Westcott, coroner for Middlesex district, London, 
in 1000 consecutive deaths which were the 
subject of inquest, saw due to “natural 

causes” 303 cases 

Draper himself, from 1877 to 1903, saw 1850 cases 

(of which 475 came to autopsy). 

Brouardel (“Death and Sudden Death,”) refers 

to 1000 cases 


and says that “ the two groups of infanticide 
and sudden death together constitute two- 
thirds of the medicolegal autopsies made in 
France annually.” 

The writer has collected, apart from the above, 

notes upon 225 cases 

Total ' 4421 cases 
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No further argument is needed to demonstrate the fact that 
these unfortrmate incidents occur with rather surprising 
frequency. 

Causes . — ^Draper enumerates thirty-three causes, many of 
which might be subdivided into several distinct conditions; 
Brouardel gives no less than seventy causes. Among these, 
however, are many which would be eliminated for practical 
purposes in deaths limited to the class considered in this 
paper; such are pneumonia, Bright’s disease, alcoholism, cerer 
bral hemorrhage, peritonitis, meningitis, pericarditis and simi- 
lar diseases. It is true that these may at times be ended 
by a sudden death, but it is only infrequently “ unforeseen ” 
and seldom within our accepted definition of time. Even cere- 
bral hemorrhage is in the very great majority of cases a 
cause of death measured by hours rather than minutes 
(Loomis, Draper) , the rare exception being when the medulla 
is the site of the lesion. 

Within the definition of this paper the common causes 
of sudden non-traumatic unexpected death are: status lym- 
phaticus, myocarditis, arteriosclerosis (particularly of the coro- 
naries), thrombosis and embolism (particularly pulmonary), 
hemorrhage (aneurism, pancreas), acute dilatation of heart, 
rupture of heart, alcoholism, valvular heart lesions. 

To these must be added, as exciting causes or conditions : 
severe or unusual exertion, moderate exercise, fright or in- 
tense emotion. 

Age . — Sudden death is more frequent after the age of 
40 than before, and much more frequent after 55 years. Yet 
the nrunber rmder 30 is considerable, and youth and even 
childhood is not entirely exempt. Percentages, are difficult 
to obtain, but it is probably well -within the truth to say that 
less than one-quarter of the sudden deaths occur before the 
age of 40. 

Conditions Present . — ^It has been already noted that autop- 
sies in these cases are all too infrequent, and that complete 
previous histories are almost unknown; in addition to this, 
it is a fact that a certain percentage of deaths occur in which 
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even an autopsy fails to discover the cause. Brouardel places 
this percentage at 8 to 10. It becomes therefore all the more 
important to study the conditions under which sudden death 
occurs, and which seem to be its immediate exciting cause; if 
we find certain conditions preceding death with considerable 
regularity and constancy, it is fair to infer that these conditions 
play an etiological role, and should therefore be studiously 
avoided, or if this be beyond our power, should be diminished 
indefinitely towards the vanishing point. 

In the 225 cases collected by the writer, these conditions 
have been noted with some approach to accuracy. They may 
be roughly classed in four groups: (a) severe or unusual 
exertion; (&) moderate exercise, or habitual non-laborious 
occupation; (c) quiet, rest, sleep; (d) fright, surprise, in- 
tense emotion, psychic shock. 

These again are of necessity relative terms, since severe 
exertion for one might be moderate exercise for another; but 
if translated always in reference to a given individual, they 
become as definite and arbitrary as any we can hope to obtain. 
The essential point to be considered in each case is whether 
the condition is something usual or unusual for the individual, 
something to which he is or is not accustomed. Beyond tliis, 
however, there are certain other qualifications ; some exercises 
are always severe, no matter who may undertalce them; such 
are racing, high mountain climbing, struggles with men or 
beasts. Indeed, simpler forms of exercise may at one time 
be severe, at another distinctly moderate : for instance, in one 
case a drummer marching with his band falls dead while 
beating his drum; if this were a hot day after a very long 
march, it should be classed as excessive ; if it were at the begin- 
ning of duty it might fairly be called moderate. 

In examining these 225 cases, it became evident that a 
very small percentage of deaths occurred either during or im- 
mediately following extremely severe exertion ; this seemed at 
■^’■st paradoxical until it became evident that in very many 
ns predisposing to sudden death, extreme exertion, 
The 'y q£ ^ gQj-j. often repeated, would be impossible; this 
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is particularly true of school and college athletics, and appar- 
ently explains the infrequency of non-traumatic sudden deaths 
in athletics throughout this country in spite of the enormous 
number of boys and men who indulge in strenuous sports. 

Applying this classification to these 225 cases, the exciting 
cause or condition seems to be: (a) severe or unusual exer- 
tion in one-fifth; (b) moderate exertion in about one-fourth; 
(c) deep emotion or psychic shock in a little less than one- 
fifth. The remaining cases, about one-third of all, occurred 
during conditions of rest or sleep. 

In reviewing the 225 cases, the chief difficulty has been in 
the choice of illustrations, as the number is almost indefinite. 


CASES ILLUSTRATING SEVERE OR UNUSUAL E.XERTION. 

Case I. — A gentleman of 50, of excellent habits, strong and athletic 
and a powerful swimmer, was playing hand-ball with a friend; just after 
a rally, he dropped to the ground and died immediately, without struggle 
or outcry. An autopsy showed arteriosclerosis and myocarditis, cardiac 
hypertrophy but no dilatation; the pathologist stated that this condition 
might well have been impossible to detect ante mortem, even by an expert. 
This gentleman was accustomed to take long swims in the ocean, to climb 
mountains, to play hand-ball, and was the last man that would be asso- 
ciated in the minds of his friends with organic disease. It later appeared 
that he had been seen to turn pale under severe exertion, and that on 
one or two occasions he spoke of a sense of oppression across the chest. It 
would seem, therefore, that the closest attention must be paid to the history 
of such experiences, as well as to auscultation and percussion, if in the 
future we are to detect cases whose essential lesions are myocardial or 
arteriosclerotic. 1 

Case II. — A powerful farmer was attacked by a mad bull ; he defended 
himself by great exertion for nearly an hour, holding on to the bull’s 
horns, and being violently thrown and tossed around. He was finally 
released, walked a short distance to his home, and fell dead at the door. 

Case III. — In 1877, Renforth, a celebrated oarsman, fell over during 
a fiercely contested four-oared race, at St. John, N. B. He was removed 
from the boat, and died in a short time. Autopsy showed a hypertrophied 
but otherwise normal heart and an intense engorgement of the lungs, 
which did not collapse on exposure to the air. 

Case IV. — ^Within the past year, two young men have died either 
during or immediately following a Marathon race. 

Case V. — A school-boy, 16 years old, was competing against a rival 
school in track games. He had already raced four or five times, and 
entered the quarter-mile run, which was bitterly contested. At the finish 
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he staggered and fell, and died immediately; his face was cyanotic and 
pupils widely dilated; the examiner did not make an autopsy, but called 
the condition “overstrain of heart.” 

It is an interesting fact that in a considerable number of 
cases in which cardiac disease is either recognized, or strongly 
suspected, the individual successfully withstands severe exer- 
tion, only to succumb, at a later period, to exercise more 
moderate. 

A young college student, whose physical condition was supposed to 
be satisfactory, was a candidate for the football team ; one day, before the 
regular practice, he ran a few steps and kicked the ball, returned to the 
sidelines, and fell dead. It was later discovered that his brother had 
died suddenly a few years before, and that this young man had been 
warned to beware of severe exercise; he had indulged in such exercise 
with but slight moderation, and had never experienced distress; but he 
died after an amount of exertion which was distinctly trivial. 

A step beyond this is illustrated by a young man known to have 
a severe mitral incompetence, and prohibited by his doctor from taking 
part in any severe sport. In spite of the warning, he played both baseball 
and football; his friends testified at a later date that they had often seen 
him seriously distressed in both games; pale, very short of breath, and 
obviously exhausted beyond the condition of the average boy.' He grad- 
uated from active sports and entered business. One morning, after 
breakfast, while in apparently excellent condition, he stopped for a 
moment to light a cigar while walking to catch a train ; he was going up 
a very moderate incline, and was seen to fall ; he died in a few minutes, 
without a sound or a struggle. This would seem to show that the excite- 
ment and nervous exaltation accompanying severe competitive athletics 
have a stimulating effect upon a damaged heart, and at times prevent it 
from stopping under a strain far greater than that to which, at a later 
period, it finally succumbs. 

CASES ILLUSTRATING DEATH DURING MODERATE EXERCISE. 

A man in apparent good health is mowing his lawn and drops dead. 

A man who has not missed a day’s work in twenty-one years drops 
dead while driving through the gate of the mill at which he was 
employed. 

Another drops dead while shaving. 

. A milkman, delivering milk, falls dead at the door of a customer s 
house. 

A man playing golf dies while hunting for a lost ^11. 

A farmer apparently in the best of health drops dead while driving 
his cattle home. 

In all these cases the exertion is very moderate, and has 
been a habit for years. 
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Cases Illustrating Psychic Shock . — ^These cases are also 
numerous and interesting. Stephen Douglas, the son of the 
great rival of Lincoln, died suddenly; a few hours before, on 
its fiftieth anniversary, he had delivered a speech on the exact 
site where his father had contested the great issues with 
Lincoln. 

A large number of deaths occur during speech-making: a noted 
temperance orator, in appealing to a youthful audience, came to the front 
of the platform and said with great earnestness: “Young men, take care 
of your records,” and fell dead. 

An old soldier, speaking at a reunion of a dead comrade whose vacant 
chair stood near him, became greatly affected and said, “ But in the end 
the vacant chair always conquers,” and fell dead beside it. 

A Rabbi praying, a minister preaching, a penitent listening to a 
lecture on death, die without warning. 

An apparently healthy boy runs to see a fire engine; just as he 
reaches the door of the fire house, the engine unexpectedly dashes out 
directly at him, but without touching him. He dies immediately, and 
autopsy shows status lymphaticus. 

A sturdy farmer sees his son cut to pieces in a mowing machine, 
and falls dead; his son recovers. 

A young woman sees her uncle step from a train and fall dead, and 
she falls dead beside him. 

Such cases, always dramatic, could be enumerated almost 
indefinitely, to emphasize the fact that emotion is very often 
a potent factor in originating the processes which result in 
sudden death. 

It is obvious, therefore, that emotion, exercise, and exer- 
tion are very frequently the exciting cause of sudden death. 
And a moment’s consideration reveals the fact that these are 
precisely the conditions preceding and accompanying the aver- 
age surgical operation. The apprehension and fright are 
very obvious, while tire effect of the anaesthetic upon pulse, 
respiration, skin, and kidneys is, precisely that of moderate 
exercise; furthermore, the effects of long-continued and very 
serious surgical interference are again precisely analogous 
to very severe exertion. We have, therefore, in the routine of 
modem surgery, reproduced with considerable accuracy the 
precise conditions under which a majority of sudden deaths 
occur. Is it not a fair inference that many of the all too fre- 



JOHN BAPST BLAKE. 


50 

quent deaths said to be due to ansesthesia, are simply coinci- 
dental, and would have occurred with equal certainty under 
any other procedure which reproduced these precise conditions? 

Sudden deaths before, during, or immediately following 
operation are too common, and undoubtedly many occur that 
are not reported. The writer has been informed of six in the 
past year in which with perhaps one exception neither the 
ansesthetic nor the operation seemed a sufficient cause. It is 
notorious to those who concern themselves with anaesthesia, 
that ether and chlorofonn are frequently blamed for catas- 
trophies for which they are not wholly, or at times even in 
part, responsible. 

The more we know of the real nature of these deaths, the 
better shall we be able to avoid them. Certain facts stand 
forth. We cannot yet predict with any certainty the individ- 
uals who are doomed to sudden death, nor the time of its 
occurrence, but we do know many of the pathological condi- 
tions which predispose to it, and the circumstances under which 
it most frequently occurs. In endeavoring to guard against it 
we must remember : 

1. The comparative frequency of status lymphaticus. At 
least eight cases have come to medicolegal autopsy as the result 
of sudden death in Boston within the past year, and in the 
experience of only two medical examiners. Another has been 
withheld from operation by the skilful diagnosis of a physician; 
another died shortly after a simple circumcision. It is be- 
lieved that the diagnosis can often be made in advance by 
attention to the possible presence of a thymus, bowing of the 
femurs, a thick, short neck, and, in men, pubic hair of the 
female type. Of the eight cases upon which autopsy was done 
six died almost instantly, and two some hours after a slight 
injury was received. 

2. The invariable necessity for a more thorough and 
complete physical examination and personal history before 
operations even of a minor character. 

3. The importance of diminishing to a minimum pre- 
ansesthetic fright, apprehension, and intense emotion, for the 
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sake of the patient’s safety as well as comfort. (Dr. Crile 
has reported an admirable method of doing this in thyroid 
cases.) 

4. The very great importance of complete histories and 
autopsies in every case of sudden death, an end which can be 
best attained by securing the active co-operation of medical 
examiners and coroners’ physicians. 

5. The necessity of the careful report of every case of 
operative sudden death, even if no autopsy is obtained, by the 
surgeon in charge of the case. It does not seem essential that 
such reports should be originally presented to the world at 
large, but they might well be made to a small committee of 
this Society and by them examined and analyzed, and the 
essential facts brought to the attention of the medical public. 

Dr. Blal<e would greatly appreciate any notes of sudden 
deaths of the character above described, which have occurred 
under the observation of the members of the Society. 



THE TREATMENT OF TETANUS BY CHLORETONE * 
BY WILLARD HUTCHINGS, M.D., 

OF DETROIT, MICH. 

The indications presented b}^ a case of tetanus are: First, 
to remove the source of toxin supply. This can be accom- 
plished by thorough local disinfection or by amputation. 
Secondly, to neutralize the toxin present in the circulation 
which has not yet combined with the nerve cells. This is 
done very well by the injection of sufficient quantities of anti- 
toxin. And this is all antitoxin will do. There are no 
theoretical grounds for belief and no clinical evidence to show 
that it affects, in any way, either the growth of the germ or 
the nerve cell-toxin combination. Thirdly, to keep the patient 
alive until the body can overcome the effects of the toxin 
which has already entered into combination. Death in a vast 
majority of cases results from one of two causes. Either the 
amount of toxin is so large or so active that it directly affects a 
weak heart or the vital centres in the medulla, the patient dying 
in a few hours ; or death results from exhaustion following the 
prolonged and severe muscular contractions. Practically all 
the former class will die. It is in the latter class, those which 
die from exhaustion, that treatment is more hopeful 

The object here is to control the musculai* contractions, 
for it is as the result of these, directly or indirectly, that the 
patient dies. Directly, a prolonged severe convulsion may 
prevent air entering the lungs, the patient dying of asphyxia. 
Indirectly, prolonged violent muscular action produces greatly 
increased amounts of poisonous katabolic products which must 
be eliminated. At the same time, elimination by the lungs, 
the intestines and the kidneys is interfered with. Together 
with this, it is also frequently impossible to give sufficient 
nourishment. This unfortunate combination soon leads to a 


* Read before the American Surgfical Association, June St ipeP- 
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fatal issue. Provided the muscular manifestations can be 
controlled, we can prevent the increased katabolism, aid the 
eliminating organs to free the body of toxin and give sufficient 
food to maintain the strength of the patient. To this end a 
number of agents have been recommended. Some time ago, 
in conjunction with Dr. Charles T. McClintock, I began a 
comparative experimental study of the various methods of 
treatment which have won a recognized place in tetanus 
therapy. As the result of these experiments, we became con- 
vinced that chloretone was the best substance which had thus 
far been employed for the purpose of controlling the muscular 
manifestations of the disease. I have had the opportunity of 
treating six cases of tetanus which have been referred to me 
by this method with five recoveries. Of these, one was mild; 
one moderate; three severe and one fulminating. They are 
as follows; 

Case I. — ^Hungarian, 26 years old. Admitted to St. Mary’s 
Hospital December 13, 1907. Seven days before admission, six 
before the appearance symptoms, he crushed the distal phalanx 
of the middle finger of the left hand with a hammer. It was 
washed with water and wrapped in a clean cloth. He did not 
consult a surgeon and no further dressing was attempted. On 
the morning of the 13th he complained of stiffness in neck, 
inability to open his mouth and pain in his bade. This condition 
became worse during the day and that evening he was removed 
to the hospital. He was given 1500 units of antitetanic serum 
every twenty-four hours together with large doses of mor- 
phine, chloral, and bromides. Despite this treatment, he became 
worse. I first saw him at 7 p.m., December 17. At this time he 
was in marked tetanus. Clonic convulsions were frequent and 
severe, opisthotonos being marked. He could separate the teeth 
J 4 cm. and could swallow. Thirty grains of chloretone dissolved 
in one-half ounce of whiskey were given per mouth at 8 p.m. At 
8.15 he was sleeping naturally with all his muscles completely 
relaxed. The jaws could be opened to their fullest extent. Vig- 
orous palpation, loud talking, and the flashing of an electric light 
in his eyes caused no response. He remained sleeping quietly 
until I A.M. of the eighteenth, when he awoke. The previous 



54 


WILLARD HUTCHINGS. 


symptoms returned but were not so severe. Twenty grains of 
chloretone in whiskey were at once given. This kept him quiet 
most of the time until i p.m. He could now swallow freely, and 
took nourishment readily. He had no return of the clonic con- 
tractions. From this time the tonic contractions gradually les- 
sened. He was able to open his jaws freely on the twenty-second 
and on the morning of the twenty-third ate dry toast, chewing it 
well. The finger was amputated on the eighteenth, tie received 
1500 units of serum and 30 grains of chloretone daily until the 
twenty-second, when they were discontinued. At 4 p.m. of the 
twenty-third, the patient complained of severe pain in the abdo- 
men, and the temperature, which had been normal since the nine- 
teenth, went to 103 with pulse of 140. He became rapidly worse 
and died at 6 o’clock the morning of the twenty-fourth. During 
this time there were no symptoms of tetanus. 

Autops)'’ showed a perforation of the colon near the splenic 
flexure, and general peritonitis. Cultures from' the peritoneal 
exudate and heart blood showed a streptococcus. This patient 
had recovered from tetanus and all treatment had been suspended. 
He undoubtedly died as a result of the peritonitis. Cultures from 
finger were negative for tetanus. 

Case II. — Female, unmarried, 23 years old. Had an abortion 
performed May ii, 1908, at 3 p.m. Did well until May 17 at 6 
P.M., when she noticed that she moved the jaws with difficulty. 
This became worse, and on the eighteenth she could take no solid 
food, and swallowed fluids \rith difficulty. Her condition became . 
worse on the nineteenth, when she had her first clonic con'vulsion. 
These increased in frequency and severity until the twenty-second, 
when she was removed to St. Mary’s Hospital. I first saw the 
patient at 10 a.m.. May 22. At this time she showed well- 
marked tetanus. The muscles of the entire trunk were in tonic 
contraction — limbs not affected, head drawn back, muscles of mas- 
tication rigid; could open mouth cm., and was unable to 
approximate chin to sternum. Clonic convulsions were frequent 
and severe. An attempt to examine the patient’s abdomen caused 
a violent convulsion lasting one minute. She was at once taken 
to the operating room and curetted under chloroform. An emul- 
sion of these curettings injected into 350 Grams guinea pigs 
caused death from tetanus in six days. While under the anaes- 
thetic, a stomach tube was passed and 30 grains of chloretone 
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dissolved in whiskey given. This was almost immediately re- 
gurgitated. Two thousand units of the antitetanic serum were 
given subcutaneously , and 2000 intravenously. On recover- 
ing from the anaesthetic, she was unable to swallow, and all 
previous symptoms returned. Thirty grains of chloretone dis- 
solved in hot olive oil were given per rectum and retained. One 
hour later, the patient was sleeping quietly, all muscles were com- 
pletely relaxed while the mouth could be opened to its fullest 
extent. She remained in this condition until the following morn- 
ing, when there was some rigidity of tlie abdominal and neck 
muscles. She could open the jaws about cm., and took nour- 
ishment readily. An attempt to test the patellar reflex caused 
several slight convulsions. The dose of cliloretone was repeated. 
Within 30 minutes she was sleeping quietly, completely relaxed. 
From this time she made an uninterrupted recovery. The chlore- 
tone was repeated every 48 hours until May 30, when it was 
discontinued. Three thousand units of antitetanic serum were 
■ given daily subcutaneously. During this time she took fluids 
readily. Four litres of saline solution were given per rectum 
every 24 hours. Large quantities of urine were voided volun- 
tarily and the bowels were moved freely by large doses of cascara. 
She was discharged June 8, cured. 

Case III . — Wzs a moderately severe one following a blank 
cartridge wound of the hand. The incubation period was -lo 
days. This case yielded perfectly to treatment as outlined above 
and was discharged cured. 

Case IV. — Pole, male, 24 years. Was admitted to Harper 
Hospital May 28, 1908, for a severe crushing injury to left hand 
sustained in manipulating a bread-mixing machine. The soft 
parts, particularly on the palmar surface, were badly lacerated. 
No bones were broken. After disinfection with soap, alcohol, 
and bichloride, the bleeding vessels were ligated with catgut, and 
the parts approximated with catgut and silkworm sutures. Infec- 
tion followed, and a large portion of the flaps sloughed. On 
June 15, tlie necrosed integument and portion of three fingers 
were removed. At the same time, a skin flap from the abdomen 
was sutured to the dorsal surface of the hand, the arm being re- 
tained in position by bandages. On June 22 this flap was removed 
from its attachment. On June 29 a similar flap was applied to 
the palmar surface of the hand, and on July 6 this was removed 
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and the abdominal wounds sutured with catgut. The patient 
did well until July 15, when he complained of stiffness of his jaws 
and pain in his back and nedc. He became worse despite large 
doses of morphine and bromides and 1500 'units of serum. I saw 
the patient at 9.30 a.m., July 19. At this time he was in severe 
tetanus: unable to separate the jaws or swallow. Seventy-five 
grains of chloretone were given in olive oil per rectum. The 
wounds were curetted and washed with hydrogen peroxide. Cul- 
tures from these were negative for tetanus bacilli. Forty-five 
hundred units of serum were given intravenously. At 3 p.m. he 
could separate the jaws 2 cm. and swallow freely. From this time 
forward he had occasional clonic convulsions until July 26, when 
they ceased. The tonic contractions disappeared gradually, being 
completely absent on the twenty-seventh. Sixty grains of chlore- 
tone were given on the twentieth and twenty-third, and 30 grains 
on the twenty-sixth. Fifteen hundred units of serum were given 
subcutaneously daily until July 28, and elimination forced as much 
as possible. He was discharged aired August 4. 

Case V. — This was a mild case following an extraperitoneal 
shortening of the round ligaments. The incubation period was 
12 days. She yielded readily to treatment, making an uninter- 
rupted recovery. 

Case VI. — American, 52 3’^ears old, chronic alcoholic. On 
January 25, 1909, patient fell from scaffolding, sustaining an open 
frarture of the right arm at the elbow. This was reduced by 
Dr. T. A. McGraw, at St. Mary’s Hospital, at ii a.m. The case 
pursued an uneventful course until the evening of January 29, 
four days later, when he complained of severe pain in his frac- 
tured arm and in back. At 10.30 there was some rigidity of the 
jaws and difficulty in swallowing. During the night he received 
one grain of morphine and slept at intervals, complaining of pain 
when awake. At 7 a.m. January 30, he had severe clonic convul- 
sions. I saw the patient at 9.30. He was sitting up in bed in a 
state of marked emprostho tones. His clothing was soaked in 
perspiration. The muscles of the entire body except the arms 
were in a state of marked tonic contraction. He was unable to 
separate the jaws in the slightest degree or to swallow. Risus 
sardonicus was pronounced. During the five minutes of obser- 
vation, he had eight severe convulsions. Seventy-five gi'ains of 
chloretone in two ounces of hot olive oil were given at once per 
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rectum, and retained. Under light chloroform anjesthcsia, the 
wound was opened by Dr. McGraw, thoroughly curetted, washed 
with hydrogen peroxide and packed with gauze saturated with 
balsam Peru. He was returned from the operating room at 
II A.M. At 11.30 he was sleeping quietly, all the muscles relaxed, 
the jaws being widely separated. Patellar reflex very slight. 
Vigorous palpation of the abdomen caused three slight clonic con- 
tractions. At 12 o’clock, cultures were made from blood taken 
from the left median basilic, with the idea of determining the 
presence of the tetanus bacillus. Unfortunately the cultures were 
broken on the way to the incubator. However, two 350-Gram 
guinea pigs were inoculated, one with two c.c., the other with one 
c.c. of the blood from the same source. Both pigs showed well- 
marked tetanus at the end of 24 hours, and were dead at the end 
of 60 hours. Cultures from the wound were positive for tetanus 
bacillus. Forty-five hundred units of the antitetanic serum 
were given subcutaneously near the brachial plexus. The 
patient awoke at i p.m. and complained of pain in his arm. At 
this time there were no tonic contractions. He could open his 
mouth one inch and swallow with little difficulty. He had 
occasional slight tonic contractions during the afternoon, and at 
3.30 received 50 grains of chloretone in one ounce of olive oil 
per rectum. He remained quiet until 10.15 p.m., when he began 
to have severe clonic convulsions. Fifty grains of chloretone in 
olive oil per rectum was almost immediately expelled. On account 
of the frequency and severity of the convulsions, he was anesthe- 
tized and 50 grains of chloretone in i ounce of whiskey given 
per stomach tube. The effect was almost immediate. At ii p.m. 
he was sleeping quietly, completely relaxed. He remained in this 
condition until 3 a.m. of the 31st, when pulse began to fall. At 
9 A.M. the pulse was 170-180 and thready. At the same time, the 
respirations were 30, full and regular. Notwithstanding the ad- 
ministration of large quantities of saline by hypodermatoclysis 
and oxygen, the heart became gradually weaker. The pulse was 
imperceptible at 10.45 a.m. The respirations remained good until 
the pulse stopped, when they gradually became weaker and he 
died at ii.io, completely relaxed. Postmortem was not allowed. 

I attribute death in this case to the direct action of the 
enormous amount of toxin in the blood on a weakened heart. 
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It has been demonstrated by animal experiments that 
chloretone kills by acting on the respiratory centre without 
affecting tlie circulation. It will be noted in this case that 
while the pulse was very bad, the respirations were only 
slightly affected, and that the patient died from failure of the 
circulation, not the respiration. If I were again confronted 
with a similar condition, I would bleed the patient freely, re- 
placing the blood with salt solutioh. This would immediately 
remove a large amount of toxin and possibly prevent heart 
failure. 

In summarizing these cases it will be seen that three of 
them. Cases I, II, and IV, were of the type which almost 
always die. Case III might have recovered; Case V would 
probably have recovered under any treatment ; while Case VI 
was the type which will usually die despite treatment. It will 
be noticed that the muscular manifestations were completely 
controlled in every case by the chloretone. This is all 
chloretone will do. It has no effect on the toxin circulating in 
the blood, nor will it break up the combination between the 
nerve cells and the toxin, when this combination has taken 
place. It has the further merit of being harmless. No fatal 
cases following its use have been reported although enormous 
doses have been talcen with suicidal intent. In addition to 
this, it is easy of administration. If the patient can swallow, 
it can be given by mouth dissolved in dilute alcohol. If 
is not possible, it can be given per rectum dissolved in hot 
olive oil. I have given it this way in my later cases because 
its action is almost as prompt as when given by mouth, and it 
does not disturb the stomach. In addition to this chloretone 
lowers the temperature and has a slight diuretic action. 
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BY THEODORE A. McGRAW, M.D., 

OF DETROIT, MICH., 

Professor of Surgery in the Detroit College of Medicine; Surgeon to St. Mary’s 
and the Harper Hospitals. 

I HAVE had two cases of aneurism in young- men of i6 
and 17 years of age. They were both associated with great 
dilatation of the heart and, in both, the arteries were soft and 
fragile. 

The first case occurred nearty thirty years ago. I have lost 
the notes which I made of it at the time, but have a very distinct 
recollection of its main features. A country boy of 17 years, 
while working in the field was seized with a sudden pain in the 
bend of the right elbow and became incapacitated for work. He 
came to me a week afterwards for examination and treatment. 

I found a pulsating tumor of the lower end of the brachial 
artery, and a great enlargement with dilatation of the heart. I 
could elicit no history of rheumatism or syphilis. 

I operated on him and found an aneurism of the brachial just 
above its bifurcation, about as large as a hickory nut. It had 
ruptured and was surrounded by a large quantity of extravasated 
blood. I tied the artery above and below the aneurism. The 
upper ligature cut through as soon as tied, and I was obliged 
to tie it again higher up. 

At the end of three days a secondary hemorrhage occurred 
from the cardiac end of the artery. The ligature had cut through 
the soft arterial walls. This happened a third and a fourth time 
at intervals of between three and four days, necessitating repeated 
ligation, each succeeding one from half an inch to an inch above 
its predecessor. I finally succeeded in checking the hemorrhage 
permanently by passing a pin under the vessel at its origin from 
the axillary and pressing its walls together by a figure-of-eight 
thread wound carefully and not too tightly around it. The 
wounds were at no time septic, and healed quickly. He left the 
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hospital with' full use of his arm, hut died at his home from tlie 
heart trouble a year and a half afterwards. 

The second case was that of a boy sixteen years of age, from 
Wyandotte, Mich., who entered St. Mary’s Hospital, Detroit, on 
June 26, 1908, and came under my care. According to the his- 
tory which I elicited from himself and his mother, he had been 
subjected during- his life to many hardships, and had worked 
beyond his strength. He had not been conscious, however, of 
any cardiac or pulmonary trouble, and had believed himself well 
until three weeks before his admission to the hospital, when he 
was seized with pain under the right knee. This was diagnosti- 
cated as rheumatism. 

It was positively stated that he had never, prior to the outset 
of this malady, suffered from rheumatism or any otlier acute or 
constitutional disease. He gave no history of strain or injury. 
A few days before I saw him a pulsating swelling was noticed in 
the right popliteal space, and he Avas sent to Detroit for treatment. 

On examination, I found a pale, anaemic lad with a very large 
dilated heart and a soft, collapsible pulse. The apex beat in the 
sixth intercostal space half an inch outside of the nipple. There 
was a loud, blorving murmur, heard equally at base and apex, 
and confusing both sounds of the heart. His pulse, 100 in the 
minute, was very soft and compressible. His temperature was 
100° F. 

In the right popliteal space there was a pulsating tumor 
filling up the whole concavity. His leg was flexed and could not 
be extended without pain. There Avas a constant pain, even Avhen 
he Avas in bed and quiet, Avhich radiated doAvn, the leg to the foot. 
His urine Avas normal. There Avas no leucocytosis. The report 
of blood examination showed the amount of hsemoglobin to be 
80 per cent, of normal. He had no cough nor dyspnoea nor other 
CAu’dence of lung complication, but AA^as so Aveak and exhausted 
that I deferred operating until his strength could be recuperated 
by rest and treatment. 

During the next three Aveeks he regained his appetite and 
grew stronger, but his temperature continued to fluctuate betAveen 
99° F. and 100° F. and his complaint of pain aa^s constant. 

The operation was performed on July 18, a hypodermic injec- 
tion of morphine having been administered a quarter of an hour 
before the ether anaesthesia. Through a long longitudinal incis- 
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ion a cavity was opened in the ham, containing a large mass of 
extravasated blood. When this had been evacuated and the parts 
cleansed there was revealed an exceedingly thin and small aneuris- 
mal sac with a linear rent in its posterior surface. The sac was 
nowhere adherent to the surrounding tissues, and its walls, thin 
and fragile as a peritoneal membrane, were not re-enforced by 
fibrinous or calcareous deposit. On freely enlarging the opening, 
I found that the sac consisted of the whole posterior wall to the 
extent of half an inch. The anterior wall appeared as a groove 
in the tissues, extending from the upper to the lower orifice of 
the popliteal artery. I could detect nothing which had any 
resemblance to embolism, and the condition was rather that of a 
vessel distended beyond its tensile capacity than one that had 
been subjected to septic deposits and irritations. 

I had thought to use the Matas method in operating, but 
found the arterial and sac walls too soft and thin for that proced- 
ure. The sutures cut through the tissues on the slightest traction, 
and the first ligature, which was tied with some force, came away 
in my hands. I tied the artery above and below the sac, there- 
fore, with great care, drawing the threads together just tight 
enough to prevent hemorrhage. A rubber drain was inserted, 
and the wound closed around it by layers of catgut sutures. 
The drain was removed on the third day, the wound healed by 
first intention, and I was able, at the end of a week, to apply 
a weight to the foot to extend the flexed knee. 

On August 1 8 he was sent home, walking upon a well leg 
and with no untoward symptoms. He died on November 14, 
but I did not hear of his demise until some time in December 
and was prevented from making a post-mortem examination. On 
the death certificate it was stated that he died of endocarditis. 

These cases seem to me to have some importance because 
of their bearing on the pathology of aneurisms in young peo- 
ple. In both cases there was great enlargement and dilatation 
of the heart, without history of rheumatism or other acute 
disease. In botli, the arteries, though apparently normal, 
were very soft and friable. In the second case this may have 
been the result of the long irritation due to the rupture of the 
sac, but in the first case, in which the whole brachial artery 
was affected, it is impossible to regard the arterial insufficiency 
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as the result of a merely local affection. The entire absence 
in both cases of all evidences of arteriosclerosis, septic infec- 
tion and embolism would seem to indicate that the relations 
between the cardiac disease and the arterial were those rather 
of coincident affections than those of cause and effect. The 
question arises whether many cardiac maladies occurring in 
childhood and youth may not be the result of failures in 
development which involve not only the heart but also the 
whole vascular system. We might expect to find these rela- 
tions more especially in those dilatations of the heart in which 
the valvular affections were not sufficient in themselves to ac- 
count for the severity of symptoms. 

In children, with defects in development of this nature, 
hardships and severe labors may act as suppiementary and 
exciting causes of arterial ruptures and aneurisms by bringing 
strains upon the vessels which they are not able to resist. 

It is curious that the congenital insufficiency of the cir- 
culatory system which undoubtedly exists in some children has 
received only a very grudging notice on the part of 
pathologists. 

Tubby states that “ there exist in young people traumatic • 
aneurisms without pre-existing inflammatoiy lesions of the 
arteries. He believed that rheumatism and syphilis, and prob- 
ably alcoholism, creates in the descendants not only lesions 
but also congenital malformations of the arteries, which con- 
sist in a more or less complete disappearance of the elastic 
fibres, of the middle coat, and favors the appearance of 
aneurism in the foetus and infant.” 

Jacobi includes among the causes of aneurism in children 
a congenital incompetency of the walls of the blood-vessels. 
This view of the etiology of many aneurisms in children 
finds support in a number of cases on record in which the 
heart is reported as nomial. They are ; 

I. That of Armitage, of a child seven and a half years old who 
suffered from palpitation from her earliest infancy. She died of an aortic 
aneurism. The arteries on obduction, were found to be free from 
atherorna or roughness. 
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2. WoKMASKi’s case of aneurism of the ulnar artery and palmar arch 
in a girl of twelve. The child had had no hereditary taint or rheuma- 
tism, and he attributed the disease to a strain received from lifting. 

3. Keen’s case of a spontaneous arteriovenous aneurism of the arm 
and also an aneurism of the chest in a girl of eighteen. 

4. Rogers, a girl of ten with aortic aneurism; she had never had 
rheumatism or scarlet fever. 

5. Ries, a girl of five, with aortic aneurism. 

6. Pendel, aortic aneurism in a girl of twelve. He referred the 
trouble to a fall on the chest received six years before the development. 
We may be permitted to doubt whether there was any causal connection 
between the injury and the aneurism. 

7. F. G. Smith. Boy of nine, with aortic aneurism. 

8 . Berry. Boy of fifteen, died of aortic aneurism. He had never 
had rheumatism, and there was no evidence of hereditary syphilis. The 
only sign of heart trouble was a slight thickening of the aortic valves. 

9. Miguel. Boy of fourteen, died of aortic aneurism. 

We may hardly assume that these nine patients with 
normal hearts owed their maladies to embolism, either me- 
chanical or septic, as the conditions which cause embolism 
were entirely absent from their histories. Neither are we 
justified, in my opinion, in ascribing them to an hypothetical 
endarteritis, of which there is no other evidence than the 
existence of the aneurism itself. How far we may go, how- 
ever, in referring their origin to pre-natal disturbances is as 
yet an unsolved problem. 

If we study the recorded cases of aneurism in children, we 
shall find very few satisfactory data on which to base our 
opinions as to their etiology. Dr. Charles Pfender compiled 
sixty-four cases for me from the literature in the Surgeon 
General’s library. Thirty-two of these were so meagrely 
reported as to give no clue whatever to previous history or 
hereditary influences. Of the thirty-two remaining, six gave 
more or less uncertain histories of injury. One case was at- 
tributed somewhat doubtfully to an abscess which ruptured 
into the aorta. 

In nine cases there was history of previous attacks of 
rheumatism. In ten it was positively stated that the patients 
had never suffered from that disease. In view of the fact that 
rheumatism i§ an exceedingly insidious disease in children. 
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often causing- inflammation and dilatation of the heart before 
manifesting itself by muscular or arthritic pains, I cannot 
think that these figures represent, even approximately, the 
actual facts. 

As regards syphilis, which is so generally, credited with 
causing arterial degenerations and aneurisms, it is noticeable 
that in only one case, that of Wilson and Macy’s, was there 
any evidence whatever of previous infection. Leboeuf, who 
is strongly disposed to regard hereditary syphilis as an im- 
portant factor in the causation of arterial disease, admits, 
nevertheless, that he was unable to detect -any signs of that 
disorder in his autopsies. It seems evident that the prevailing 
theories regarding this matter need careful study and revision. 

In 5 cases aneurisms were found associated with tuber- 
culosis ; in 3 the3f were preceded by whooping cough. It does 
not appear that any of the 64 patients had had scarlet fever. 
Two cases were reported to have had measles and one to have 
had a streptococcus infection.' It is impossible from these 
meagre data to draw positive and trustworthy conclusions. 

The relations between cardiac disease and arterial dilata- 
tions are not yet thoroughly understood. Clinicians are in- 
clined to attribute aneurisms which occur in conjunction with 
valvular affections to embolism. That embolism is sometimes 
a cause of aneurism cannot be doubted. That it is a very 
common factor in its production has not been proven. It is 
certain that in some cases acute infections like rheumatism, 
scarlet fever and typhoid fever and measles affect the arteries 
primarily, causing thickenings and erosions of the intima and 
inflammations of the media. Osier states that it is rare to 
find the arteries entirely free from disease. .Even in children, 
small flecks of atheroma or fatty degeneration of the intima 
are by no means uncommon. It is not possible when cardiac 
and arterial diseases co-exist .to distinguish those cases in 
which one is caused by the other from those in which the two 
arise simultaneously from the same infection. The difficulty 
in deciding as to the nature of these relations is increased by 
our inability to diagnosticate endarteritis in its acute stage. 
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Whatever symptoms occur, such as fever and pain, that it 
might present, are overshadowed and hidden from notice by 
the great cardiac disturbance. The heart disease is discovered 
in its early stages, while the associated arterial lesions do not 
attract attention imtil the subsequent degenerations have led 
to arterial dilatations. This may not occur for months or 
even years after the onset of the initial lesion, and often only 
when the artery is subjected to some sudden and unusual 
strain. 

As regards the etiology of aneurisms in young people, we 
may say with some positiveness that in some cases there are 
congenital defects in development which are manifested by 
a thinness and softness of the middle arterial coats, and which 
render the arteries incompetent to resist even ordinary strains. 
We may surmise also that this condition may be due either 
to hereditary influences or to parental infections, but we have 
no data which enable us to determine with any exactness how 
important this factor is as a cause of arterial dilatation. 

We have reason also to believe that the primary infections 
to which the arteries, especially, with the heart, are exposed, 
may induce lesions which may, in some cases, result in serious 
degenerations of the arterial coats and 'end in aneurisms, 
and there can be no doubt that emboli due to cardiac or other 
diseases may lodge in the arteries and affect them disastrously. 
The whole subject, however, needs to be studied de novo with 
more care in observing actual conditions and more criticism 
in judging the meaning of the ascertained facts. 


3 
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It may be fairly asserted that abscesses of the brain present 
many difficulties of diagnosis, and that autopsies out of num- 
ber reveal opportunities missed. That they may long remain 
latent is of common observation. But latency may be seem- 
ing and the result of inaccurate observation. The latter prob- 
ably happens in the majority of instances. A notable excep- 
tion, a case of true latency, was observed by the writer in the 
instance of a boy whom he trephined at the request of Dr. 
E. W. Mitchell for a compound depressed fracture of the 
frontal bone. 

The patient, a lad of seven, had fallen from his bicycle and 
sustained a fracture in the region of the right frontal eminence. 
The dura was not injured. The depressed bone was replaced. 
The union was absolutely by first intention and the recovery 
unattended by any evidence of infection so far as the most care- 
ful clinical and bacteriologic observation could show. The patient 
left the hospital two weeks after the operation. During more 
than three years the boy’s condition and development were m 
every way normal. He never missed a day at school by reason of 
ill health ; never complained of headache, and was in every way 
well. In his school work he frequently -led his classes. Three 
years after his injury he was suddenly seized with violent head- 
ache after becoming overheated at skating. He died in coma 
within twenty-four hours after the onset of symptoms. The 
autopsy revealed a ruptured abscess which had been encapsu- 
lated. It was a little larger than a pigeon’s egg and in the right 
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frontal lobe directly under the site of the fracture. The bone 
scar was scarcely visible. 

It may be of importance to note that the boy was the only 
child of very intelligent parents, who would certainly have noticed 
any deviation of health in him. It is, therefore, fair to assume 
that the abscess was latent during the time indicated. 

The following case is that of an abscess seemingly latent 
for a number of years and one presenting a missed oppor- 
tunity. 

T. S. T. first presented himself to me June 3, 1907. He 
was then aged 43. Married. He has two children. The family 
history is negative. He has been a commercial traveller for five 
years. He was perfectly well until the 6th of May, 1899, when 
he was shot with a thirty-two calibre rifle fired at close range. 
The bullet entered an inch above the middle of the right zygoma. 
He remained conscious for a short time after he was injured and 
gave directions about calling a physician. He was not uncon- 
scious at any time. There was a short period of stupor which 
supervened about six hours after the injury was sustained and 
disappeared entirely after two days. From that time on he 
continued clear-headed. Immediately after the accident there 
was a paresis of the left side of the face, the arm, and the leg. 
This could not have been profound, as the patient got into a 
buggy, drove home, and alighted, with some assistance. He was 
in bed about seven weeks, after which time the paralysis began 
to improve. He was confined to the house altogether for about 
six months, and at the end of a year he was enabled to dress 
himself and go about. From that time forth he continued his 
business, which now was that of a stock broker, with few 
interruptions. 

On the ist of September, 1903, nearly four and a half years 
after the injury, the patient was seized with a severe convulsion 
associated with unconsciousness. The second attack occurred in 
February, 1904. Both of these occurred in a hotel room after 
retiring. During both of them he fell out of bed, and after the 
second he remained on the floor sleeping until morning. On 
the following days he was about his work as usual. During the 
following two years he had altogether four similar attacks. In 



68 


JOSEPH RANSOHOFF. 


April, 1904, he consulted Dr. F. W. Langdon, to whom I am 
indebted for many of the clinical notes. 

When the patient presented himself to me in mid-summer 
of 1967 with a view to operation for the relief of his epileptic 
seizures, his condition was as follows: 

Sfat. Pr^s.: Vigorous-looking man; height six feet; weight 
220 pounds ; pulse 76 ; heart and lungs normal ; no evidence of 
increased intracranial pressure ; no headaches at any time ; ocular 
fundus normal; urine normal. His mental condition is normal 
in every regard. He is clear in his ideas and logical. There is 
no defect in speech, nor is there any trace of asteriognosis. The 
pupils act normally and the ocular muscles are unimpaired.' Dr. 
Langdon found in 1903 a very slight weakness of the lower face 
on the left side and the mouth drawn slightly to the right. At 
the time of my examination this weakness had disappeared. Dr. 
Langdon also noted some dulness of taste and smell, but not 
localized on either side. This was not noticed in my examination. 
Movements of trunk and extremities normal. There is no inco- 
ordination. A dynometer test of the grasp of both hands is 
better than the average. The left sole is less sensitive than the 
right. The knee-jerks are weak but equal on the two sides. A 
most carful inquiry as to the history of the convulsions, of which 
the patient has about four a year, fails to show them to be of the 
Jacksonian type. X-ray plates were now taken by Dr. Thompson 
in anteroposterior and transverse diameters. They show the 
course of the bullet to have been slightly backwards, upwards, 
and inwards. The bullet was broken into three parts. The outer 
fragment was evidently in the temporal fossa and extracranial. 
The middle fragment was either just within or in the bony wall 
of the middle fossa. And the largest fragment was behind the 
sphenoidal sinus on a level with the cribrifonm plate, and it was 
impossible to state whether it was within the skull or riot. 

The writer believed the convulsions due to an irritation froin 
either the second or third fragment or from a brain scar. But m 
the absence of any focal starting point of the convulsions, he was 
unable to determine which of the fragments caused them. It was 
natural to assume that the larger fragment was the one which, 
if an operation were determined upon, should have been the object 
of the search. Considering the excellent condition of the patient 
and the infrequency of the attacks, and the absence of the ordinarj' 
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signs of increased intracranial pressure, and that the attacks 
became less frequent under rest and bromide, an operation was 
not advised. The writer did not again see the patient alive. 

He learns that about a year after his last visit to him there 
developed a paresis of the left side of the face and of the left 
arm. There also was noticeable a slight dragging of the left 
foot. While in this condition, the patient came to the city for 
consultation on the 20th of February, 1909. Because I was out 
of the city, 'he concluded to return to his home, seventy miles 
away. An engagement was made for consultation two days 
later. While on the train that morning, he complained of a 
severe headache which came suddenly after a severe jolt. When 
he arrived in the city the headache became intense. Shortly after 
reaching his hotel profound coma supervened and the patient died 
ten hours after the onset of the acute cerebral symptoms. 

The autopsy had to be hurried and was incomplete; only the 
head was examined. No effort was made to find the extracranial 
fragment. On removing the brain the right sphenotemporal lobe 
was found adherent to the middle fossa and removed with great 
difficulty. In the floor of this fossa was a small opening the size 
of the end of a lead pencil. The largest fragment was firmly 
imbedded in the cavernous sinus between two layers of the dura 
mater, and without question had been innocuous from the time 
of its lodgment there. The brain was removed as a whole and 
hardened and carefully examined b)*^ Dr. Wolf stein, neuropatholo- 
gist of the Cincinnati Hospital, who has given me the report 
which follows. 

I 

Report of Dr. Wolfstein . — Brain given me for examination by Dr. 
Joseph Ransohoff showed an incision in the right hemisphere on the 
outer lateral surface evidently made during removal. No abnormalities 
on the convexity of either hemisphere. At the base of the right hemi- 
sphere situated directly underneath (and ventral) to the right cerebral 
peduncle is an egg-shaped cavity 4 cm. in diameter. On opening this 
cavity thick pus poured out and then the cavity was seen to have a 
depth of about an inch and a quarter and to be evidently walled off from 
the surrounding convolutions. 

The cavity occupies a position at the base of the temperosphenoidal 
lobe extending forwards to the uncus, in fact to the anterior extremity 
of the sphenoidal lobe reaching to the Sylvian fissure, separated from it, 
however, by a portion of the compressed thin convolution before men- 
tioned. It also occupies the anterior third, at least, of the gyrus occipito- 
temporalis and impinges upon the inferior temporal convolution. The 
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optic tract in its passage around the crus was in direct relationship with 
the roof of this cavity and may have been pressed upon, but does not 
appear in any way to be obliterated, although it does not appear to be 
as healthy as the tract on the opposite side. The optic chiasm, the 
mammillary bodies, and the third nerves appear perfectly healthy. On 
opening the cavity at the bottom, it extends inw'ard into the substance 
of the uncus and the sphenoidal lobe as above mentioned and the wall 
of the cavity looks very much as if it had a pyogenic membranous lining. 
Lateral to the abscess cavity a firm substance can be felt, around which 
there is a marked fibrous thickening which is cut through with some 
difficulty, and encysted in the substance of this thickening a foreign 
body can be plainly felt. As said, it is completely surrounded by fibrous 
tissue. 

On cutting through this tough fibrous thickening, a fragment of a 
bullet falls out, but it is remarkable how firmly encysted this piece of 
bullet was. I expected at first to find a large flattened mass of bullet, 
instead of which I found the tough fibrous material was five or six 
times the size of the bullet and in places a third of an inch thick. 

On cutting away this mass, it was found that in its interior the 
mass was of the same consistency as cartilage. The abscess can be 
dissected loose without much difficulty from the structures which form 
its roof, and its roof lies directly under the medial convolutions of the 
island of Reil. 

When the abscess cavity is removed completely a tongue of tissue 
forms its roof lying immediately ventral to the right crus cerebri. 
Immediately back of it can be seen the posterior edge of the right 
columns fornicis. There seems to be also a marked purulent infection 
of the overlying lateral ventricle. On turning the brain over and 
examining it from the top, a purulent infection of both lateral ventricles 
as w'ell as the middle ventricle is very well marked. 

The infection involves both the columnae fornici and even the fibres 
of the upperlying corpus callosum. The tissues posterior to the roof 
of the middle ventricle, namely, the corpus callosum and the junction 
of the two columns fornici, are also the seat of purulent infection. On 
dividing these the choroid plexus appears and seems to be of a lusterless 
dirty hue, evidently also the seat of an inflammatory disturbance. 

A secondary infection can be traced forward into the front end of 
the middle ventricle and along the anterior descending column of the 
fornix. On cutting through the cerebellum and the superior medullary 
velum exposing the corpora quadragemina and the floor of the fourth 
ventricle, it also presents the same dirty greenish appearance as above 
described. 

In turning now to the corpus striatum on the right side, the infection 
seems to have extended pretty well out toward the lenticular nucleus 
and certainly has involved the fibres of the corona radiata in its outer 
aspect. 

On cutting open the right optic thalamus and part of the right 
lenticular nucleus, the capsular fibres seem to be involved in their outer 
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half and certainly in the passage of the fibres from the capsule into the 
crus they have been markedly pressed upon by the abscess above men- 
tioned and also no doubt involved in the inflammatory process. The 
two crura cerebri and the upper portion of the brain stem were saved 
for hardening in Miller’s fluid to determine secondary degeneration. 

The hemiplegia (think it was left) was due either to involvement 
of the pyramidal tract as it passed through the capsule interna or more 
probably to pressure of the abscess on the right crus. As said, the optic 
tract was not destroyed, but there may or may not have been symptoms 
on the part of the visual fields due to pressure. 

remarks’. 

The case reported is another illustration of the fact that 
the right temporosphenoidal lobe may be the silent site of an 
abscess. Nearly ten years elapsed between the infliction of 
tlie injury and death. Immediately after the accident there 
were positive evidences of impairment of the internal capsule 
or of the pyramidal tract. It is likely that a hemorrhage 
slowly coming on by pressure caused the initial stupor and 
left-sided hemiparesis. With the gradual encapsulation of the 
clot, the focal pressure-symptoms disappeared. When the in- 
fection within the exudation occurred, it is impossible even to 
surmise. Although it is not without parallel elsewhere, it 
does seem very improbable that the infection which caused 
death had remained quiescent during nearly ten years. 

Although the term “ latent ” might be used in the case 
reported, it would, in the light of subsequent events, be mis- 
used. I reluctantly quote from Mr. Ballance, “ Is it not pos- 
sible that in at least some of the latent cerebral cases, the 
latency has been in the faculties of the observer; not in the 
clinical reactions of the patient.” 

Had the patient been carefully observed at any time during 
the six months preceding death, it is practically certain that a 
lesion of the temporosphenoidal lobe would have been recog- 
nized and relieved by an operation. Before the paralysis 
supervened there were no symptoms except the general con- 
vulsions which were supposed to be the result of a brain scar, 
or due to the presence of the fragments of the bullet. My 
natural belief was that the convulsions were due to irritation 
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from the larger fragment which, on account of its position, 
had lodged near or witliin the cavernous sinus and could only 
be reached with the very greatest difficulty and danger to the 
patient. In the light of subsequent events I am certain that, 
had an operation been performed when the patient came under 
my observation in June, 1907, the abscess would have been at 
once encountered on opening the temporal fossa and the 
smaller fragment or real cause of the convulsions easily 
found. I am justified, I believe, in reporting this' case as 
exemplifying an opportunity missed. 



COMPLETE DETACHMENT OF THE FACIAL BONES 
FROM THE CRANIUM, TOGETHER WITH MUL- 
TIPLE FRACTURES OF THE SIDES AND BASE 
OF THE SKULL * 

RECOVERY. CONDITION AT THE END OF FOURTEEN MONTHS. 

BY CHARLES A. POWERS, M.D., 

OF DENVER, COLO., 

The following case is presented with brief comment. So 
far as I am able to ascertain, surgical literature presents no 
record of a similar injury followed by recovery. 

Mrs. X., a lady of about 30 years, was thrown from her horse 
at 4.30 p.M. on March 27, 1908. It is probable that the horse 
fell on her head. She was seen by me twenty minutes after the 
accident, and at that time the following condition was noted. 
The patient was unconscious, the breathing was stertorous. The 
pulse was 70 per minute and of fair quality, the rectal tempera- 
ture was 99°. There were moderate abrasions of the left side of 
the face. The patient was bleeding profusely from the nose and 
mouth; she was bleeding very freely from the right ear and 
moderately from the left ear. The face was greatly swollen and 
distorted. The orbital tissues were extremely swollen, pro- 
truded and ecchymosed. The features were in no way recog- 
nizable. On pressure the entire face could be freely moved from 
side to side and from above downward. On pressing the lower 
jaw against the upper jaw the face and orbital tissues showed 
upward. No injuries were found excepting those of the head. 

Diagnosis: Detachment of the facial bones from the cranium 
with fractures of the base of the skull. Prognosis, very grave. 

Immediate and thorough cleansing was made of both ears: 
the auditory canals were moderately packed with sterile gauze 
and copious aseptic dressings applied. The nasal fossae were 
cleansed as well as possible and packed with iodoform gauze. 
The pharynx was washed and sprayed. 

During the evening the pulse and temperature began to rise. 


* Read before the American Surgical Association, June 6, 1909. 
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The urine contained a moderate amount of albumin. Copious 
infusions of salt solution were ordered. Late in the evening the 
patient made a semi-response to questions. Examin''tion of the 
pupils directly after the accident and during the evening showed 
them to be equal, moderately contracted, responding to light. 

The following morning at nine o’clock the temperature was 
io6°, the pulse 150 and thready. Infusions of salt solution were 
liberally used. During the forenoon the patient replied to ques- 
tions in a semi-intelligent way. During the day the temperature 
and pulse fell ; at eight p.m. the temperature was 102°, the pulse 
120. The following morning, the morning of March 29, the 
temperature was loo'^, the pulse 90. During the time which had 
elapsed since the accident there had been pretty free bleeding 
from the right ear and moderate bleeding from the left ear. 
Scrupulous asepsis was maintained in the necessary change of 
dressings. The hemorrhage from the nose and pharynx prac- 
tically ceased at about the end of twenty-four hours and frequent 
sprays of a boric solution were used 

During the next few days the temperature averaged about 
100°, the pulse was from 90 to 100, the mental attitude seemed to 
gradually improve and it was fair to assume that a condition 
of concussion of the brain rather than of compression had been 
present. At no time \vas there any paralysis of the extremities, 
the reflexes had been preserved. Forty-eight hours after the 
accident gentle attempts were made to mould the facial bones into 
place and these efforts were repeated from day to day. No reten- 
tive apparatus was thought advisable. .The lower jaw seemed 
uninjured. 

Four days after the accident skiagrams were taken by Dt- 
Childs. They are reproduced in Figures i and 2. There are 
doubtless other lesser fracture lines in addition to those shown. 
Dr. Childs’s description of them is as follows : 

“■ The skiagrams of Mrs. X., taken April i, 1908, show the 
following conditions: 

"A complete transverse fracture of the nasal bones 9 nun- 
distal to their articulation with the frontal bone, the fracture ex- 
tending through the ethmoid and nasal process of the maxilla 
into either orbit. In the left orbit the fracture can be traced 
across the orbital plate of the maxilla and emerges near the ex- 
ternal orbital process, thence is continued downward through the 
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tip of the zygoma at its junction with the malar bone, then passes 
backward and downward through the maxilla and pterygoid plate 
of the sphenoid, terminating 6 mm. above the level of the inferior 
surface of the palate bone. About midway of the left orbit there 
is a branching line of fracture which can be traced upward 
through the orbit into the frontal bone. 

“ In the right orbit there is a stellate fracture, one limb of 
which passes upward through the orbital plate of the frontal and 
a lower limb passes across the orbit, thence through the malar 
bone, continuing its course downward and backward through the 
maxilla and pterygoid plate of the sphenoid, terminating just 
above the level of the inferior surface of the palate bone. 

“ At the base of the skull there is a fracture extending back- 
ward from the petrous portion of the temporal into the occipital 
bone. 

"Diagnosis: Complete transverse fracture of the bones in the 
upper part of the face, with basal fractures of the frontal, tem- 
poral and occipital bones.” 

On the sixth day the patient experienced a moderate chill 
followed by increased temperature and gradually lost the sight 
of the right eye. This was thought to be due to a compression 
of ‘the optic nerve. Dr. J. M. Foster,^ who assumed the care 
of the eyes shortly afterward, kindly gives me, under date of 
May 3, 1909, the following from his notes : 

“ I first saw Mrs. X. on the ninth day after the accident, 
April 4, 1908, at which time the swelling of the lids had greatly 
decreased, but she was unable to voluntarily raise the lids. The 
sight had apparently remained good in each eye until the evening 
of the sixth day when she noticed diminution in the left. This 
was accompanied by increase in temperature, rigor, and sweating. 
On the morning of the seventh day she was unable to see a 
lighted candle with the left eye. There was complete ptosis of 
the right side, but on the left it was not quite so marked. No 
facial paralysis. Conjunctiva was congested, slight mucous secre- 
tion. Each eye-ball was absolutely fixed, no motion in any direc- 
tion, marked bulging outward. The pupils were slightly dilated, 
the right sluggish, the left immovable. The right disc was 
slightly blurred on the edges, vessels normal. There was a 

* I am also indebted to Drs. Pershing, Bonney and Jayne for kind 
aid in the care of the patient 
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grayish pallor over the entire retina. The left disc was quite pale, 
vessels contracted, especially the arteries, and' grayish color 
around the disc and the macula. No effusion nor cherry red 
spot. At this time it seemed ptobable that the condition was the 
result of pressure upon the blood-vessels and nerves at their 
entrance to the orbit, less probably due to an embolism of the 
arteria centralis retinae. V.R. 20/80, V.L. nil. 

“ April 27, 1908. Examination showed that the condition of 
the right eye was practically unchanged except that the internal 
rectus showed slight inclination to turn the ball somewhat inward 
and the ptosis was less pronounced. The movements of the left 
eye were good in all directions and the ophthalmoscope’ showed 
a typical picture of atrophy of the optic nerve. 

“ On May 8, 1908, the condition continued to improve as far 
as the movements of the left eye were concerned. There was very 
little ptosis remaining and the eye moved readily in all directions. 
The right eye, however, had made but little change. Ptosis had 
improved somewhat and the pow'er of the internal rectus was 
slightly gi*eater. AHsion equalled 20/70. 

‘^On July 17, after having used the galvanic current applied 
directly to the muscular attachments on the right eye the past 
three weeks, it is found that the internal rectus and the superior 
and inferior recti muscles are regaining some ■ strength, but the 
external is absolutely' without function. V.R. equals 20/40 with 
.25 = -1 C. 180. = 20/30. V.L. nil. 

“ April 18, 1909. The ptosis of the right eye is almost over- 
come, but there is still slight drooping of the lid and the internal 
rectus has pulled the right eye into the inner angle for the past six 
months producing very pronounced paralytic squint. The super- 
ior and inferior recti have only regained a small portion of tlieir 
normal strength. ^ The external rectus remains paralyzed. T?' 
notomy of the internal rectus * followed by shortening and ad- 
vancement of the right external rectus brings the eye to primary 
position. The hearing in each ear is normal for voice, whisper 
and watch.” 

After the first few days the patient gradually underwent 
provement. She never complained of pain, she was able to 
nourished, the bowels gave no trouble. At times there was a 
trace of albumlin in the urine, at other times urine was free fro^ 
this. There was a moderate cerebrospinal discharge from ® 
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left ear for a few days and a considerable similar discharge from 
the right ear for many days. In due course of time this com- 
pletely ceased. The hearing remained good and has never been 
impaired. It was about two weeks before recent events became 
fixed in the memory. 

As has been said, the facial bones were gently and carefully 
moulded into place. They underwent complete union at the end 
of five weeks. Resultant deformity is but very slight. The face 
is a very little dropped, the distance between the tip of the nose 
and the forehead is a little increased. The nose is in a straight 
line. There is a little prominence of the left malar bone. Articu- 
lation between the left lower and upper teeth is not quite perfect. 
There is perfect articulation on the right side. 

Mrs. X. gradually became restored to practically complete 
health. At this time, fourteen months after the accident, aside 
from the disability of the eyes, before noted, she is in a prac- 
tically normal condition. 

A thorough search of surgical literature, 'in which quest I 
have had the kind aid of Dr. F. Robbins, of New York, fails 
to reveal a parallel case. The only observation definitely 
bearing on the subject which we have been able to find is the 
following by La Personne and Le Fort in La Presse Medicate, 
No. Ixii, igoo: 

Their patient was a man 26 years of age who met with an accident 
in such a way that his face was thrust on the ground and his head held 
fast for several minutes under a heavy stone. Details of the accident 
were not remembered by the patient, although he claimed not to have 
become unconscious. There were a few insignificant abrasions of the 
hairy scalp, while the face had borne the brunt of the injury. The nasal 
bones, the upper jaws, and the right inferior maxilla were separated from 
the remaining bones and the upper jaws could be moved from side to 
side and from above downward, under crepitation. In spite of these severe 
injuries the face healed, but not without considerable deformity, which 
caused the patient to seek admission to the hospital. Numerous bluish- 
black scars were seen surrounding the right eye; the orbit was much 
contracted and the eyeball was adherent to the conjunctiva on the outer 
side; there was paralysis of the right external rectus muscle, and in- 
ternal strabismus. The root of the nose was enlarged and pushed over 
to the right; the right superior maxilla was flattened and sunken; there 
was slight facial paralysis. The lower margin of the orbit was broken 
through and the inner portion was 2-3 mm. lower than the outer. The 
skin in the region of the outer side of the upper jaw was ansesthetic. 

By means of plastic procedures the patient’s condition was much 
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improved and the cosmetic deformity was corrected to a considerable 
extent. Ten days after the operation he asked to be discharged from 
the hospital, and six weeks later he was described as free from pain 
and having a wider palpebral slit, which began to show the eye-ball at 
the inner angle in spite of the marked internal strabismus. 

La Personne and Le Fort say that this observation gives 
rise to a number of interesting questions. There were several 
complicated fractures and paralyses, the retrospective diag- 
nosis of which is by no means easy. Beyond a doubt there 
was a large fracture involving the two superior maxilte, 
separating their entire lower portion from the higher parts 
and the overlying bones; this transverse fracture separated 
the entire palatine arch from the remainder of the face. The 
pterygoid processes were in all probability broken off at the 
base and mobilized with the palatine arch, as is the rule in 
these fractures. The right malar bone was detached above 
at the level of its articulation with the frontal bone; outside, 
at the level of the xygomatic arch; within, it was separated 
from the superior maxilla; downwards and backwards, it 
remained adherent to the pyramid, which was shattered and 
penetrated in part into the maxillary sinus. Thus the malar 
bone, with the outer angle of the pyramid formed a second 
fragment, which underwent a to-and-fro motion causing the 
sinus wall to be pushed up from below. A third fragment was 
loosened in shape of the entire ascending ramus of the right 
maxillary, which became crowded upward into the orbit. This 
displacement led to very serious results r outward deviation of 
the palpebral slit and complete destruction of the nasal canal. 
It is very probable that the bones of the nose were fractured 
with the base of their frontal insertion, a very rare and 
extremely grave lesion. Moreover, there seems to have been 
a luxation of the right nasal bone on the ascending process of 
the maxillary bone of the same side, a luxation which is 
practically certain to be complicated by fracture. The lesions 
at the left orbital margin and the ansesthesia in the left sub- 
orbital region, serve to show that there was a fracture on this 
side; it is probable that there were lesions of a minor degree, 
but about symmetrical with those of the right side, in the 
region of the left malar bone. 



THE PARATHYROID QUESTION.=i= 

BY CHARLES H. MAYO, M.D., 

OF ROCHESTER, MINNESOTA, 

Surgeon to St. Mary’s Hospital. 

For more than fifty years reference has been made by 
various authors to peculiar gland bodies that were quite regu- 
larly associated or connected with the thyroid glands. 

Sandstrom’s ^ excellent description of what he called “ ac- 
cessory thyroids ” was given in 1880, and Gley ^ demonstrated 
later that tetany was caused by the removal of these glands 
in thyroidectomy. Rogowitz/ Christiani,^ Zielenska,® and 
Hurthle ® respectively described as embryonic thyroids similar 
bodies in various animals. 

In 1895, Kohn'^ made note of four epithelial capsules to 
the individual, although more, or fewer have been noted 
occasionally. 

In 1908, Welsh® gave us an exhaustive description of 
the parathyroids which he designated as, posterior superior 
and anterior inferior. 

Moussu,® Vassale and Generali,^® and Jeandelize believed 
that a deficiency of parathyroid secretion occurred in exoph- 
thalmic goitre, and they, with others, thought the same con- 
dition was the probable cause of various forms of convulsions. 

Lundberg believed that paralysis agitans was also caused 
by a deficiency of secretion, his theory being shown by 
Thompson as erroneous in an examination of nine cases at 
autopsy. Thompson’s statement is supported by other 
investigators. 

As stated by the more careful observers, the parathyroid 
glands are four in number, usually without the true capsule 
of the thyroid gland. They are 6 or 7 mm. long, 3 to 4 
mm. wide and 2.5 mm. thick. They are supplied by a terminal 


* Read before the American Surgical Association, June 4, 1909. 
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artery entering the hilus. The arterial supply is mostly de- 
rived from the inferior thyroid arteiy, or from the anas- 
tomotic branch between the superior and inferior thyroid 
arteries. The parathyroid glands are .often designated as 
superior or external, and inferior or internal. 

There are wide variations in the effect of the removal of 
the parathyroids in various animals, especially the herbivorous 
animals, in whom the bodies may be irregularly placed at a 
distance from or within the thyroid, making it difficult to 
be positive as to their complete removal. Extirpation of the 
parathyroids of animals, especially in dogs, is quite regularly 
followed by tetany. 

The association of function of the glands like tlie thyroid, 
parathyroid, thymus, suprarenal and others become more 
marked as continued investigation discloses the • various 
changes consequent to disease or removal of the various 
glands. It is probable that some of the glands act through 
the hoimones or chemical messengers, and that others are 
more reflex in effect. MacCallum and Voegtlin especially 
mark the changes in calcium metabolism incident to para- 
thyroid deficiency. 

The pathologic changes are of simple types, i.e., degenera- 
tions, hemorrhages, cysts, and seldom tumors. ■ There are 
about a dozen tumors of the parathyroid reported, most of 
these being found at autopsy, and all were benign adenomas. 

From such reports it would appear that these glands as 
compared with other organs and lesions are singularly free 
from serious diseases, especially those of a surgical nature. 
This explains why our information is gained principally from 
accidental findings incident to their injury during operation 
upon associated structures and from direct experimental work 
upon animals, thereby differing from the more recent medical 
advances. 

The greatest progress in our working laiowledge of the 
pathology of the body in general has come from the treatment 
of surgical conditions, and from a consideration of pathologic 
changes in the living. 
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In the surgery of the thyroid, not considering sepsis, we 
have always had reason to fear hemorrhage both primary 
and secondary, as well as injury to the recurrent laryngeal 
ner\f es. Must we not be watchful of the parathyroids ? While 
the deaths from their injury will probably be fewer than 
those from the first mentioned condition, the character of 
the death with convulsive seizures seems more shocking than 
from any other cause. 

In 1200 operations for goitre we have seen no tetany, 
and it is possible that certain principles of operation 
which were developed long before there was a parathyroid 
question, may have contributed to the preservation of the 
parathyroid bodies. 

Freedom from hemorrhage, i.e., a bloodless operation, 
has not been a marked feature, as the superior thyroid artery 
is usually the only large vessel ligated as it enters the gland. 
Other vessels are caught by many forceps as they pass through 
the capsule. The posterior capsule is carefully preserved in 
all operations upon the thyroid. We believe this technic best 
for the occasional or inexperienced operator, but possibly not 
necessary for the experienced surgeon who continuously main- 
tains a dry wound. Cystic tumors or encapsulated adenomas 
are usually treated by the Partia-Socin-Billroth method of 
enucleation. Large colloid growths are treated by extirpation 
of the larger lobe and resection of the other side. When the 
enlargement is marked and nearly even, resection on both 
sides, as advocated by Mikulicz, is an excellent method of 
reduction. 

Operations upon cases of hyperthyroidism are usually con- 
fined to one side, and the blood supply being free, there is 
but little danger of subsequent hypoparathyroidism. 

As the removal of supposed lymph glands or small acces- 
sory thyroids is not essential in operation for goitre, we make 
it a rule to implant such bodies, when accidentally removed, 
into the capsule of the remaining lobe or in some other 
acceptable location in the exposed tissue of the neck. It is 
quite possible that the human being with four parathyroids 
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has some to spare, and that if those on one side are preserved, 
no untoward consequences will follow. This phenomenon 
has been noted in other double structures, the kidneys, ovaries, 
etc. In four instances in which one parathyroid body was 
removed we noted no unusual symptoms during recovery. 

Should tetany follow an operation for the removal of the 
goitres, the indications are to administer calcium salts, prefer- 
ably the lactate, in 4 to 5 per cent, solution intravenously, by 
stomach, or by rectal enemata. This has been found most 
efficient in dogs, by Voegtlin and MacCallum, although Beebe 
and Berkeley^® in a similar series of cases of experimental 
tetany were not so favorably impressed with the efficacy of the 
calcium as with the use of their parathyroid serum. 

In experimental tetany, bleeding seems to be of temporary’ 
benefit, but it is probable that in most human beings in which 
it occurs, that tlie operation will have served that purpose. 

If the above remedies can but maintain life until para- 
thyroid glands can be secured, transplanted and function 
obtained, it may be possible to tide the patient over into a 
chronic state which may later become a cure. 

In a report of cases and of experimental work, Halsted’® 
reports having secured benefit not only from the use of serum, 
but from feeding both dried and fresh beeves parathy’roids. 
He found it necessary^, in order to secure the success of the 
transplanting of the parathyroids, to first cause a parathyroid 
deficiency. While he obtains the best results by implanting 
the glands beneath the posterior sheath of the rectus abdomi- 
nus, others have apparently succeeded by grafts .into the 
remaining lobe of the thyroid, into the spleen, peritoneum 
and other locations. 
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THE HISTOPATHOLOGY OF GOITRE. 


BASED UPON THE MICROSCOPICAL STUDY OF OVER FIFTY CASES OF THYROIDEC- 
TOMY, WITH HISTORIES OF THE MOST IMPORTANT.* 

BY FRANCIS J. SHEPHERD, M.D., 

AND 

C. W. DUVAL, M.D,, 

OF MONTREAL, CANADA. 

MacCallum, of Baltimore, in a recent article on the 
pathology of exophthalmic goitre, describes certain histological 
changes in the thyroid gland which he regards as diagnostic 
of the disease. These microscopic changes he depicts as a 
budding or infolding of the acinal epithelium, together with 
certain alterations in the morphological character of the lining 
cells. His obseiwations were made upon a number of cases 
of exophthalmic goitre, every one of tliem presenting the char- 
acteristic picture to a greater or less degree. Even in the very 
early stages of the disease tlie histopatliological change could 
be made out in some part of the gland. 

In view of this work we were led to malce a careful comr 
parative study of fifty or more consecutive cases of thyroid 
conditions, including all varieties of gland disturbances and 
without special reference to Graves’s disease. In this way we 
considered it possible to ascertain whether any pathological 
picture characterizes the thyroid gland in exophthalmic goitre 
distinctively from other conditions. 

Fifty-nine cases in all were carefully studied histologically. 
Eighteen cases were unquestionably Graves’s disease, two of 
which proved fatal. The infolding and budding of the acinal 
epithelium was present in some parts of the gland in 20 cases. 
The gland presented tumor formation in three cases of the 
series, viz..: carcinoma in one, intercystic papilloma in another, 
and angioma in still another. Chronic inflammatjon inj ^ 

* Read before the American Surgical Association, June 4, I909- 
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form of lymphoid- and plasma-ceil infiltration, together with 
an increase in fibrous-tissue stroma, occurred 29 times. Ele^>-en 
cases were of a simple cystic condition. In each case many 
sections were obtained for microscopic study and from various 
parts of the gland. The tissue was fixed in Zenlcer’s fluid, 
formalin, and alcohol, and embedded in paraffin. Sections 
were stained in eosinomethylene blue, hsematoxylin-eosin, and 
Mallory’s connective-tissue stain. 

For convenience of description the histopathological 
changes that occurred in this series of thyroid glands may be 
divided into six groups : 

The first type is characterized by a subacute inflammation 
in which the supporting framework of connective tissue is in- 
filtrated with lymphoid and plasma cells. The cellular exudate 
is usually focal, though sometimes it is diffusely distributed 
throughout the interacinal tissue. , 

The second type of lesion is distinctly proliferative in char- 
acter; the connective-tissue trabeculae and acinal framework 
are markedly increased. This fibrous new growth presents the 
essential change. Often dense foci of leucocytes, including 
plasma and lymphoid cells and polynuclear neutrophiles, in- 
filtrate the areas of connective tissue. One of the striking 
features in this type of chronic thyroiditis is the occurrence of 
sharply defined collections of cells whose architecture resembles 
the so-called “ tracoma bodies,” or even the lymph nodes. En- 
circling these bodies are dense collections of mononuclear 
lymphocytes. The cells comprising these bodies are 10-12 
microns in diameter and possess a single ’ovoid vesicular 
nucleus and pale-staining granular protoplasm. Whether the 
cells are of endothelial origin cannot be definitely stated, though 
in our opinion it would seem to be the explanation. 

The third type of lesion is characterized by vascular 
changes. These usually take the form of an obliterating end- 
arteritis, though in some vessels the lesion appears as a de- 
generation especially of the media. Thrombosis is occasionally 
seen. There is often associated with the vascular changes a 
well-marked perivascular increase in fibrous tissue. With this 
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type of lesion hemorrhage into the acini is frequently encoun- 
tered, The most interesting change, however, occurs in the 
gland epithelium. Here large areas of the parenchyma under- 
go necrosis, but the individual cells lining the alveoli remain 
intact ; the picture is .analogous to an extensive focal necrosis 
of the liver. The destruction undoubtedly results from occlu- 
sion of the vessel supplying a particular area, in which the 
occlusion is either endarteritic, thrombotic, or both. 

A fourth group of changes includes the neoplasms, such as 
carcinoma, intercystic papilloma, and angioma. 

The hfth type consists of an interstitial cellular (inter- 
acinal) hyperplasia which in many ways resembles a sar- 
comatous growth. Though the acini are apparently un- 
changed in size and structure they are uniformly separated 
by the enormous cellular increase in the tissues interposed. 

The sixth type is represented by distinct hyperplasia of the 
gland parenchyma, which results in more or less tortuosity of 
the alveoli and infolding of the epithelium, the d^ree largely 
dependent upon the amount of colloid substance within the 
lumen. 


The microscopic study of a large number of sections from 
each specimen of gland showed neither cellular arrangement 
nor cytological changes ordinarily detected by routine staining 
methods which could be regarded as specific for any special 
type of disease of the thyroid gland. Though infolding and 
budding of the acinal epithelium occurred in the gland of 
exophthalmic disease, the histological picture, however, vas 
not at all constant. Occasionally infolding of the alveoli is en- 
tirely absent in unquestionable cases of Graves’s disease ; whilCj 
on the other hand, infolding and budding of the alveolar wall 
frequently occurs in simple goitre and other benign conditions 


of the thyroid gland in which there is hyperplasia. 

In our series of examinations five pronounced cases o 
Graves’s disease failed to show the slightest suggestion o 
infolding of the gland epithelium, though many sections an 
from all parts of the specimen,' were examined. Again, in our 
cases we encountered a number of cyrstic goitres and glands, 
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the .seat of extensive neoplastic growth, that presented the 
perfectly typical picture of infolding and budding of the 
parenchymal cells. 

Alterations in the morphological character of the epi- 
thelium — for example, several layers of cells lining the alveo- 
lar walls, the flattened type of cell becoming columnar, the 
change in chromatin-content of the nuclei, etc. — we have not 
found constant for any one pathological condition of the 
thyroid gland. Whether the lining epithelium of the gland is 
columnar or flattened depends upon the amount of colloid 
material within the lumen. It is noteworthy, in parts of the 
glands that show distinct histological changes of a hyperplastic 
nature, to find a marked diminution of the amount of colloid; 
very often there is an apparent absence of this material. 
Though the epithelium shows no appreciable microscopical 
alteration in cell morphology, there is undoubtedly a decided 
change in cell function a‘s evidenced by the lack of colloid pro- 
duction. The absence of acinal contents naturally permits 
of a columnar type of cell lining. 

Only rarely in thyroid hyperplasia were we able to detect 
more than two layers of epithelial cells lining the acini. Not 
even in the extreme grade of exophthalmic goitre were the 
cells heaped up. Often what appeared as several layers of 
“ focal budding ” could be explained by the fact that the knife 
had sectioned the gland alveoli at various places. 

Infolding of the epithelium may occur in any thyroid gland 
when active hypertrophy is going on, especially in the absence 
of colloid production, no matter what the cause. The same 
fundamental principle governing the phenomena is also met 
with in other glandular organs which are the seat of hyper- 
trophy; for example, the prostate, where the' infolding is some- 
times beautifully illustrated. 

In some instances three or more of the above described 
tjfpes of lesions occur in the same gland, while in others the 
histological change is confined to one type. It is especially 
notewothy in the gland of exophthalmic disease to find multiple 
lesions, vddely separated and distinctive in character, though 
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the lesion may be single and confined to one area and without 
histological variation. 

The following cases are detailed in illustration of our 
findings : 

CASES OF TRUE GRAVES’S DISEASE WITHOUT ANY INFOLDING AND 

BUDDING OF THE EPITHELIUM, WITH OR WITHOUT MUCH 
INCREASE IN CONNECTIVE TISSUE. 

■ Case I. — Miss G., aged 29. Has had a slightly enlarged neck 
for some years’ ; on examination only a small nodule can be felt 
above the sternum. Is excessively nervous, has tachycardia 
(pulse 1 00-120), tremors, marked exophthalmos. Operation: 
removed two large lobes situated beneath the sternum. Micro- 
scopic examination shows no infolding or budding of the epi- 
thelium, but there was a cystic condition and acini filled with 
colloid, some increase of connective tissue which contains col- 
lections of lymphoid and plasma cells; and some interstitial 
hemorrhage. 

Case II. — Miss B., aged 38. Had been treated in the medical 
wards of the Montreal General Hospital for six months for a very 
severe form of Graves’s disease. Tachycardia (i 30 "i 4 o)i 
tremors, exophthalmos, dilated right heart, extreme emaciation, 
etc. Removed most of a not very large thyroid and ligated all 
the vessels; and yet the microscopic examination showed no 
infolding and budding of' epithelium, but much colloid and slight 
increase of connective tissue. 

Case III. — Miss C., aged 24. Some years ago noticed a 
small lump in the thyroid. At the same time got excessively 
nervous, pulse ranged from 130-140, with marked palpitation. 
When I saw her she had an enlarged thyroid, tremors, slight 
exophthalmos, Stellwag’s sign, pulse 130, breathlessness, unabe 
to go upstairs. Removed the right lobe and isthmus and tie 
all the thyroids. After operation marked thyroidism for bventy 
four hours. On- microscopic examination no infolding or u 
ding of epithelium found, but much colloid and some increase 0 
connective tissue. 

Case IV.— Henry H., aged 53. Great nervousness, tachy- 
cardia, tremors, emaciation, Stellwag’s sign, commencing en 
largement of right heart. On microscopical examination 
no infolding . of epithelium but very small acini, intra-acin 
hemorrhage, and the gland markedly cystic in many places. 



THE HISTOPATHOLOGY OF GOITRE. 89 

Case V. — Miss P. B., aged 25. For two years had been 
excessively nervous, but no enlargement of the thyroid gland. 
Then enlargement was noticed and at the same time her eyes 
became prominent. Became unfit for her work of teaching and 
consulted Dr. Shepherd. At this time it was noted that she 
had considerable enlargement of both lobes of the thyroid, which 
were soft and vascular. Eyes very prominent and both Stellwag’s 
and Graefe’s signs present. Excessive nervousness, tremors, 
loss of flesh, with tachycardia (130-140), breathlessness. She 
also had temperature and some swelling of legs. The right heart 
was moderately distended. The case was one of well-marked 
Graves’s disease, and she was admitted to the Hospital and 
treated medically for some weeks. At her earnest request an 
operation was performed and the right lobe of the thyroid and 
the isthmus removed; the left superior thyroid was tied. She 
did well for twelve hours, when her pulse became uncountable; 
she was excessively nervous, tossing about the bed, and soon 
became delirious and died twenty-four hours after operation. 
Her temperature never rose above 99.5°. The microscopic ex- 
amination showed no infolding or budding of epithelium, but 
the acini were much increased and distended with colloid and 
the epithelium lining them was flattened. 

CASES WITH MARKED INFOLDING AND BUDDING OF EPITHELIUM 
OF THE GLAND AND YET NO GRAVES’S DISEASE. 

Case I. — Mrs. B., aged 33. For many years had an enlarge- 
ment of the neck on right side; at times larger than at others. 
Some two months before seeing her it had grown very rapidly. 
On examination was found a round, smooth tumor of the right 
lobe of the thyroid the size of a Tangerine orange; did not 
extend below the bony thorax, and appeared to be a large tense 
cyst. No tachycardia, no tremors, no exophthalmos, and no diffi- 
culty in breathing or swallowing; evidently a very nervous 
woman. Removed right lobe of thyroid which contained one 
large cyst and several small ones. 

Case II. — Miss H., aged 25. Has had a swelling of neck 
since she was 16 years old ; tumor in mid-line. Has never grown 
rapidly. Has some breathlessness on exertion and attacks of 
dyspnoea, no tremors, no exophthalmos ; pulse 90 ; considerable 
dysphagia at times when solids are taken. Operation: removed 
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an adenoma by enucleation. All symptoms relieved. In addi- 
tion to infolding there was chronic inflammation and inaease in 
connective tissue. 

Case III. — Mrs. D., aged 54. Two years ago noticed a small 
lump on the left lobe of the thyroid; has grown rapidly. On 
examination found one large and one small tumor in left lobe, 
largest, size of a large orange and other of a walnut, evidently 
cystic. No tachycardia, no tremors, no exophthalmos, no evi- 
dence of Graves’s disease ; pulse 80. Operation : removed left 
lobe and isthmus. In this case there was, in addition to the 
infolding and budding of epithelium, chronic inflammation with 
a lot of lymphoid and plasma cells and considerable colloid; no 
increase in connective tissue. 

Case IV. — Mrs, E,-, aged 39. For ten years had general 
enlargement of the thyroid, commenced when carrying first child. 
No tremors, no nervousness or ocular symptoms. Difficulty in 
swallowing; pulse 84. Hypertrophy and dilatation of epithelium; 
infolding and budding and much hyperplasia. 

Case V. — Miss F., aged 28, Has had “ swelling of throat ” 
for eight or nine years, which of late has caused some difficulty 
in breathing. Has taken thyroid extract with benefit. Of late 
the goitre has been increasing rapidly. On examination found 
an evenly enlarged thyroid, soft and vascular; pulse 98. No 
exophthalmos, no tremors, but only complains of breathlessness 
on exertion. Examination by larynx revealed pressure on the 
right side of the trachea opposite the fourth to the seventh rings 
of the trachea. Right lobe and isthmus removed. Much relieved 
by operation and was practically well six months later. Micro- 
scopic examination showed infolding of acinal epithelium in 
places and much hyperplasia ; in others acini dilated with colloi 
and flattened epithelium. 

Case VI. — Miss A. H., aged 26. Six years ago noticed a 
small lump on the right side of the neck ; grew very little unti 
a few months before admission to Hospital under Dr. Baam- 
Lately has been troubled with difficulty in swallowing and short 
ness of breath on exertion. Growth on right side and size 0 a 
goose egg. Pulse 78. No tremors, no exophthalmos or nervous- 
ness, absolutely no signs of Graves’s disease. The growth 
removed and on microscopical examination showed well-mar e 
infolding and budding of acinal epithelium, with large areas 0 
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increased connective tissue and diminution of colloid. In some 
parts there was acinal dilatation. 

Case VIL — Mrs, O., aged 40. Has had for some years a cyst 
of the thyroid which has been constantly increasing in size and 
from the discomfort and difficulty of breathing caused she de- 
sired operation. There were no nervous symptoms, no tachy- 
cardia, no tremors, in fact no symptoms indicative of Graves's 
disease. Dr. Elder removed the cyst by enucleation and she 
recovered rapidly. The microscopic appearance showed well- 
marked infolding and budding of the epithelium of the acini. 

Case VIII. — Graves’s disease with typical infolding, etc., in 
the right half of gland, which was first removed. Later great 
increase of left lobe with return of symptoms. This on removal 
showed no infolding of epithelium but merely acini distended 
with colloid and lined with fiattened epithelium. 

Miss R. R., aged 23, For four years had suffered from symp- 
toms of Graves’s disease which came on with enlargement of 
the thyroid. Had tachycardia, tremors, nervousness, vomiting, 
high temperature, great exophthalmos, and enlargement of the 
right heart. Was in New York at the time and had the thyroids 
tied in one of the large hospitals, but secured no benefit from 
this treatment. In October, igo8, the right half of the thyroid 
was removed at the Montreal General Hospital with great benefit. 
The pulse was reduced to below 100, nervousness was less, and 
she was in every way better and able to return to her work. In 
the beginning of 1909, the left side of the gland began to enlarge 
rapidly and all the old symptoms returned. On admission to the 
Hospital in April, 1909, she seemed to be as bad as before the 
operation in 1908; in addition she had dilatation of the right 
pupil. The left half of the gland was removed, only a small 
piece being left on the trachea. She rapidly recovered from the 
operation and a month later all the symptoms had been much 
alleviated. The exophthalmos had disappeared from the right 
eye and the pupil was normal in size. The exophthalmos of 
the left eye, however, was as marked as ever. The microscopic 
appearance of the portion of gland first removed showed well- 
marked infolding and budding of the epithelium in the acini. 
The gland removed at the second operation showed no infolding 
of budding of the epithelium but merely acini lined with flattened 
epithelium and full of colloid. 



EXCISION OF THE LARYNX FOR CARCINOMA* 
BY JAMES BELL, M.D., 

OF MONTREAL, 

Professor of Surgery in McGill University; Surgeon to the Royal 
Victoria Hospital. 

Judging from the contributions on this subject which one 
finds in surgical literature in the English language, it appears 
to me that the operative treatment of malignant disease of the 
larynx has received much less attention from English and 
American surgeons than it has deserved. 

My owm experience in this field has been limited to twelve 
complete laryngectomies and three thyrotomies with intra- 
laiyngeal operation ; and while the results have been far from 
brilliant they have been to me very instructive and very en- 
couraging. In this communication I shall speak only of the 
twelve complete laryngectomies, as the partial operations were 
not satisfactory, and, in fact, were not well chosen. 

My limited experience has shown me that the technical 
difficulties of the operation and the danger from interference 
with respiration during operation are much less than one would 
" a priori ” expect, and also that the great postoperative dan- 
ger, justly so much dreaded in extensive operations involving 
the pharynx, aspiration pneumonia, may be entirely or almost 
entirely avoided by attention to the posture of the patient 
during and after operation. This latter point has been 
strongly insisted upon by Gluclc, whose results have been 
almost phenomenal. Compared, for example, with extensive 
operations upon the tongue for cancer, I believe that extirp^' 
tion of the lar3rnx is a much simpler and safer operation, with 
much less postoperative danger and much less danger.of recur- 
rence, as well as an operation which gives a much better func- 
tional result. 

In intrinsic laryngeal cancer the cartilagi nous frameiv ^ 

* Read before the American Surgical Association, June 
92 
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of the larynx resists for a long time the invasion of the lym- 
phatic system^ so that even in far-advanced disease there may 
be no extension beyond the boundaries of the larynx itself. 
Theoretically, the tributary lymphatics should be removed in 
every case; and in any case where there is evidence or sus- 
picion of their involvement their removal is imperative. At 
the same time, intralaryngeal cancer produces symptoms from 
the very outset and on examination by a competent laryn- 
gologist, the new growth can usually be discovered and a 
portion of it removed for microscopical examination at a 
quite early stage of the disease. If by the aid of the micro- 
scope the diagnosis cannot be confirmed, operation should be 
undertaken with a view to an exploratory thyrotomy as a first 
step. The functional result after complete laryngectomy is 
usually very satisfactory, and the inconvenience slight, al- 
though the patient may, in some cases, have to wear a 
tracheal tube part of the time or even perhaps constantly. 

Attempts to use an artificial larynx have been generally 
abandoned for many years, so that convalescence is expedited, 
swallowing is not interfered with and the operation itself is 
much simplified by the immediate closure of the pharynx. 

It has been found that even without any form of phonation 
apparatus, satisfactory whispering speech can be developed. 
This was studied some years ago by Dr. J. Solis-Cohen {Journal 
of the American Medical Association, vol. xvi, p. 834) in a 
patient of his in whom speech was developed to a remarkable 
degree; and although no attempt was made in any of my cases 
to provide for an artificial larynx or to use any form of 
phonation apparatus, a very fair amount of whispering speech 
was developed after a little time, in all cases, so that the patient 
had very little inconvenience in communicating with his family 
and friends. In fact, the result, as far as speech was con- 
cerned, was not much inferior to that which I have observed 
in cases after the intralaryngeal removal of a new growth. 

Since February, 1898, I have removed the larynx in 12 
cases for carcinoma. Seven of these operations were for in- 
trinsic laryngeal cancer, all far advanced ; and in one of these. 
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the disease had extended to the pharynx. In 5, the primary 
disease was in the pharynx and had invaded the larynx sec- 
ondarily. Of the 12 cases operated upon, 7 recovered ; one of 
the 7, however, died on the fifty-eighth day from recurrence, 
or rather from extension, along the carotid glands into the 
mediastinum. Of the 5 deaths, 2 were from pneumonia- 
seven and fifteen days after operation respectively — and 2 from 
cardiac causes — four and five days respectively after opera- 
tion. In one unfortunate case in which the patient was suffer- 
ing from complete obstruction in the oesophagus, I was unable 
to get below the disease, and all that I could do was to fix a 
tube into the oesophagus after operation. Death occurred 
wdthin three days. This woman had come from the Pacific 
coast for operation. She had not been able to swallow solids 
for a month, and at the time of operation she had not been 
able to swallow anything for seven days. I recommended 
gastrostomy, but she insisted upon radical operation, and I 
yielded, contrary to my j'udgment. It was impossible even af 
the operation to determine the lower limit of the disease in the 
oesophagus. 

Of the 7 cases of intrinsic larymgeal cancer, 4 recovered and 
3 died ; and of the 5 cases in which the disease was primary 
in the pharynx, 3 recovered and 2 died. 

In the first 4 cases, I did a preliminary tracheotomy an 
removed the larynx from above downrvards. One of these 
cases died of pneumonia. In the last 8 cases, no preliminary 
tracheotomy was done, and the mass was removed from below 
upwards after fixation of the tracheal stump to the skin. Thb 
is undoubtedly a much better method of extirpating the larynx 
than by operating after preliminary tracheotomy. Ir* 
operation was done with tlie patient in an exaggerated Tren 
delenburg position, and the patients kept in tliis position wi 
the foot of the bed elevated for some days after operation. 
The intention wms to allow of the secretions gravitating np^ 
vm-rds rather than gravitating downwmrds into the trachea an 
invading the lungs. I am of the opinion that this attention 
to posture is most important. In all cases the pharynx 
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dosed and no attempt was made to prepare the patient for an 
artificial larynx. 

Chloroform was the anaesthetic employed and no difficulty 
was experienced with the breathing even during the manipula- 
tions which were necessary to free the larynx from the neigh- 
boring tissues. The operative procedure was briefly as fol- 
lows. With the patient in the Trendelenburg position and the 
neck extended, a median incision was made from the hyoid 
bone to a point a little below the cricoid cartilage. From the 
upper extremity of this incision on each side, a transverse 
incision was made to — or nearly to — the border of the sterno- 
mastoid muscle. The larynx was then separated from the 
surrounding structures. In cases of purely intralaryngeal 
growth, the box of the larynx was separated from its attached 
muscles by blunt dissection. In the cases in which infected 
glands or other structures were to be removed, the line of 
cleavage was made by dissection at a more remote point. In 
any case, after the mass to be removed — the larynx and what- 
ever structures were to be removed with it — ^had been entirely 
isolated, the isthmus of the thyroid was divided between liga- 
tures and the trachea freed for some distance below the cricoid. 
(The most difficult dissection of all is the separation of the 
cricoid cartilage and upper rings of the trachea from the upper 
part of the oesophagus.) Two strong silk sutures were then 
inserted into the trachea, usually between the second and third 
rings, and brought out so as to include the ring above. The 
trachea was then severed between the cricoid and the first ring 
or between the first and second rings, and the stump withdrawn 
through a transverse incision made through the skin and fascia 
a little below the lower end of the vertical incision; and sutured 
to the skin wdth silkworm gut sutures. 

It is important, I believe, to bring the stump of the trachea 
well forward, so that at least one ring shall project beyond the 
skin. Subsequent retraction of the tissues will bring this 
down to the level of the neck. 

It is also, I think, important to bring it out through a 
transverse incision to prevent the cartilaginous rings from 



JAMES BELL. 


96 

closing in upon the posterior membranous portion of the 
trachea, thus narrowing its lumen. 

The larynx was then dissected from below upwards and 
removed. In all my cases the epiglottis was included in the 
mass removed. The pharynx was then, where possible, com- 
pletely closed with the exception of a small opening on one or 
both sides at the outer extremity of the transverse incision, 
into which a drainage tube was inserted to allow of the drain- 
ing away of the mouth and pharyngeal secretions and to pre- 
vent their accumulation in the pharynx. It was hoped in this 
way to avoid efforts at swallowing. 

In some of the cases, which I shall mention specially, por- 
tions of the oesophagus and considerable areas of the pharyn- 
geal structures were removed and complete restoration of the 
pharyngo-oesophageal canal was impossible. 

In the cases in which the pharynx was completely closed, 
the question of feeding the patient had next to be considered. 
In my earlier cases, I introduced an oesophageal tube from the 
outer extremity of the transverse incision on one side and fed 
in this way for a time. In other cases, I introduced a tube 
through the nostril into the oesophagus ; and in still others, I 
passed a tube into the oesophagns through tlie mouth, attaching 
a silk thread to it and allowing it to lie within the buccal cavity. 

All these methods of feeding are more or less objectionable 
and, in my opinion, this is the most difficult question to deal 
with in connection with the operation. 

In one case — Case III — I made no such provision for fee 
ing — fed by rectum for twenty-four hours; then introduced a 
stomach tube twice during the next day; and on the third day 
allowed the patient to swallow ; which he was quite capable 0 
doing. The result was infection of the wound, considerabe 
sloughing of tissue and a very much prolonged convalescence. 
This, I believe, to be a real source of danger in allowing ® 
patient to swallow too early. I now feel disposed to go bac 
to the method of inserting a large sized catheter into t ^ 
oesophagus from the extremity of the transverse portion of ^ 
incision in the neck. 
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In all cases which survived, a satisfactory amount of 
whispering speech was developed. 

Case I lived for either four or five years and died from recur- 
rence in the lungs, as shown' by autopsy. From his own account, 
he developed speech to a very satisfactory degree. 

Case II lived four and a half years and died of an acute 
abdominal condition of seven days standing; either peritonitis or 
intestinal obstruction. He acquired a useful amount of speech. 

Case III lived seven years and eight or nine months and 
died of recurrence at the base of the skull. He developed an 
amount of speech which enabled him to carry on an extensive 
business quite satisfactorily. 

Case IX, who was operated upon in March, 1908, and last 
seen in January, 1909, was then in perfect health, but had not, 
up to that date, developed speech to any very great extent. 

Cases X and XI are recent operations and did not develop a 
great degree of speech. Case XI died of pharyngeal recurrence 
six months after operation. 

It is sometimes necessary before proceeding to complete 
laryngectomy to do a thyrotomy in order to demonstrate the 
condition within the larynx. 

In all the cases which I have had to deal with, the diagnosis 
was unmistakable both as regards the nature of the disease 
and its extent; at all events it was quite clear that it was 
sufficiently extensive to justify a complete laryngectomy, and 
I cannot help thinking that complete laryngectomy is a safer 
operation, in most cases, and gives practically as good a result 
as hemilaryngectomy or intralaryngeal removal after thyrot- 
omy, except when the disease is very limited and seen very 
early, and also that an exploratory thyrotomy should in most 
cases be unnecessary and must to some extent complicate the 
operation. 

After-treatment, in addition to the question of feeding, is 
important. Some surgeons recommend that the patient should 
be allowed to sit up within a day or t\vo after operation. The 
reasons given for this advice are, of course, convincing, but at 
the same time I believe that the necessity of guarding against 
4 
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the entrance of wound secretions into the trachea is more im- 
portant than any other single consideration. Moist gauze 
placed over the tracheal orifice and a warm room witli equable 
temperature and moist air and change of position from side to 
side, are the most important indications. 

In two of my cases (V and XII) where death occurred 
with cardiac symptoms, I am of the opinion that perhaps more 
systematic attention to feeding and stimulation might have 
tided them over. 

The high mortality rate in this series was due, at least to 
some extent, I believe, to the fact that operation was decided 
upon in every case entirely from the local conditions, and in 
several of the cases the general condition of the patient while 
not so bad as to preclude operation was far from satisfactor)'. 
It will be noted that in every one of the fatal cases, there was 
some serious complicating condition. 

Case V was a feeble old man of 74 years, with very advanced 
disease. 

Case XII, aet. 56, was a patient who had deferred operation 
until breatliing had become almost impossible. Autops)' showed 
fatty infiltration and degeneration of the heart and acute myo- 
carditis. 

Of the two cases which died of pneumonia, Case IV was a 
man aged 60 who had been compelled to depend entirely upon 
the catheter to evacuate his bladder for five years prior to opera- 
tion, on account of prostatic disease. 

Case VIII, a woman aged 50, had a large cancerous growth 
in the pharynx and upper portion of the oesophagus which had 
extended to the larynx. She had suffered great pain and diffi- 
culty in both swallowing and breathing for some time before 
operation and was in an exhausted condition. 

Case VII has already been referred to as having presente 
herself with an extensive cancer of the oesophagus which ha 
prevented her from swallowing even liquids for seven days prior 
to operation. She was in an almost moribund condition an 
should not have been operated upon at all. 

Cases X and XI present some points of special interest. 
Case X I removed a considerable area of the pharynx with t 6 
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retropharyngeal tissues and lymphatic glands. I then attempted 
to unite the upper and lower pharyngeal borders at some points, 
with the hope of securing some continuity of mucous membrane 
which would protect against contraction and might even perhaps 
cause some epithelial growth to extend over upon the cicatricial 
tissue. The tension was too great and the result was a failure. 
Contraction of this portion of the pharynx occurred, for which 
the patient is obliged to wear a tube to keep the passage open 
sufficiently to enable her to take food. She takes out the tube 
at meal times and swallows naturally, but wears it in the inter- 
vals. This is, of course, a serious inconvenienced 

In Case XI I was barely able to bring the stump of the 
oesophagus out and attach it to the skin below and to the side of 
the tracheal stump. The removal of pharyngeal tissue was so 
extensive that there was no possibility of establishing a communi- 
cation with a continuity of mucous membrane between the mouth 
and the oesophagus. This patient fed herself with a tube and got 
along very well, but has since died from local recurrenc^. 

In conclusion, I desire to express my opinion that complete 
laiyngectomy is an operation which should have almost no 
essential mortality, — and when diagnosis is made early, whidi 
can be so readily done, there should be no recurrence of the 
disease. Moreover, the patient’s comfort should be greater 
than after most operations which involve the ablation of an 
important organ. 

I have not had the experience to justify me in comparing 
total laryngectomy with hemilaryngectomy or thyrotomy for 
the removal of intralaryngeal cancer, which latter operation 
has been so highly recommended by English authorities — 
notably, Mr. Butlin and Sir Felix Semon — ^but, as a general 
surgeon, the principle of wide extirpation of the local disease 
appeals to me very strongly, and the condition of the patient 
after operation is a much more tolerable one than it is gen- 
erally thought to be. 
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REPORT OF A CASE OF WOUND OF THE lUCIIT AURICLE; SUTURE; RECOVTEl'. 

TABULATION OF I5S CASES OF SUTURED HEART WOUNDS. 

BY CHARLES H. PECK, M.D,, 

OF NEW YORK CITY, 

Attciicling Surtrcoti, I-rcncli Ilospitnl; Junior AltcndinR Surjjcon, Roosevelt Hospital; 

Adjunct Profes.sor of Clinical Surgcrj' in Columbia University. 

On the evening of June 14, igoS, at about eleven o'clock, a 
colored girl, 24 years of age, was brought to the Roosevelt Hos- 
pital in the ambulance, having been stabbed in the cliest witk 
a pocket-knife about 20 to 30 minutes before her arrival at tlie 
hospital. I happened to reach the hospital at almost the same 
moment on a call to another case, and sa\v the patient in less than 
five minutes after licr admls.sion. TJic ambulance surgeon and 
house surgeon had already concurred in a diagnosis of wound 
of the heart. There was no radial pulse, but a weak pulse vag- 
ing in force and volume with each inspiration and expiration 
could be felt high in the brachial artery, and in the carotids. Th^ 
heart sounds could not be heard. Respiration was faint and sia 
low, extremities cool, and the patient in profound shock. 
area of cardiac dulness was increased but no attempt was ma 
to accurately map it out. The left pulmonary signs were norma • 
The patient was intoxicated, restless and irritable when arouse , 
otherwise apathetic. There was a stab wound at the left bor er 
of the sternum over the third costal cartilage, which bled veO 
little, and two superficial stab wounds on the right and left 
respectively, as well as several scars on face, chest and arms, 
result of previous battles (see Fig. i). 

The patient was taken at once to the operating 
chloroform and ether anaesthesia commenced, at ii.iS 
45 minutes after the receipt of the injur>L A 
with base external, its margins at the second interspace, ® 
of sternum, and fifth interspace, was rapidly marked 
the soft parts dissected back. A portion of tliesixth^costa^^^^ 

* Read before the American Surgical Association, June 4> 
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lag-e was excised, the fourth and fifth cut at their sternal attach- 
ments, and the third found to have been severed by the stab 
wound. The internal mammary vessels were ligated above and 
below, the third, fourth and fifth ribs partly cut through with 
bone forceps near the costochondral junction to form a hinge and 
the musculocartilaginous flap carefully lifted, the pleura being 
pushed away from its deep surface with gauze pads. Except 
for an accidental tear near the lower portion of the flap, which 
was covered at once with gauze pads, no opening in the pleura 
was made. The stab wound in the pericardium, about 1.5 cm.- 
long was so close to the edge of the sternum, that for a good 
exposure, removal of a portion of the bone with rongeur forceps 
was necessary. The pericardial wound was apparently closed by 
clot or the valve-like effect of the intrapericardial tension, and did 
not bleed, but there was a considerable amount of clot infiltrating 
the areolar tissue of the anterior mediastinum. Intrapericardial 
tension was so great that the heart beat could not be felt even 
■ with the finger directly on the sac. The pericardium was .opened 
with a 3-inch longitudinal incision, i inch to the left of the stab 
wound, and about 300 c.c. of dark blood escaped with a gush, 
the anaesthetist noting immediate return of the radial pulse. The 
degree of “ heart tamponade ” had been extreme, and had evi- 
dently nearly reached the fatal limit of complete arrest of venous 
return to the auricles. 

The bleeding seemed to come from the upper right portion 
of the pericardial sac, but the rapidly beating heart, churning 
the free blood, made it impossible to locate the wound until a 
transverse cut in the pericardium to the right gave a better 
exposure. Then by lifting the heart fonvard with the left hand 
and rotating it slightly to the left, a wound of the right auricle 
about I cm. long and 2 cm. above the auriculoventricular groove, 
was brought into view. With each systole a stream of dark 
blood spouted two or three inches. A suture of No. o chromi- 
cized catgut was passed on a curved intestinal needle and tied, 
the ends left long, helped to steady the heart while three more 
similar sutures were inserted — four in all — completely controlling 
the bleeding. An effort was made to avoid piercing the endo- 
cardium, but whether successful or not, in the thin auricular 
wall, is doubtful. The rapid, tumbling action of the heart made 
it impossible for me to tell whether the sutures were passed and 
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tied in systole or diastole. The pericardium was emptied of blood 
and clot with the hand and gauze sponges, and closed without 
drainage wdth continuous sutures of No. 2 chromicized catgut. 
The musculocartilaginous flap was carefully sutured with No. 3 
chromicized catgut, the flap of soft parts, after e.Kcising the .stab 
wound, w'ith catgut, silkworm-gut and a continuous silk suture. 
The suture of the flaps completely closed the accidental tear in the 
pleura and stopped the sucking in of air. No drainage was used. 
An intravenous saline infusion of 1200 c.c. was given on the 
table during the progress of the operation, whicli lasted 65 min- 
utes. On return to the w’ard from the operating room, her pulse 
was 136; respiration, 56; temperature, 99.6. Six hours later 
another infusion of 900 c.c. was given, as the pulse had become 
very weak. 

For the first six or seven days there were signs of a mild 
pleurisy (dulness and diminished voice and breathing) in the left 
chest: temperature ranged from 100 to 102.8; pulse, iifitoisb; 
respiration, 24 to 36. At the end of the second week the signs 
had nearly disappeared, and pulse and temperature were approach- 
ing the normal. The wound healed by first intention ; all sutures 
were ren\oved on the eighth day; she was allowed out of bed 
on the seventeenth day and left the hospital well on July 8, 24 
days after the operation. Her pulse at that time was ’ 
regular and of good qualit)'. The heart sounds were normal an 
the signs of pleurisy had disappeared. 


Nearly all writers on heart wounds of both clinical m 
experimental work, have considered wounds of the auricles 
more dangerous than those of the ventricles, but of the n 
reported cases of auricle Avounds operated upon, 7 have re 
covered and 4 have died — a mortality of 36.3 per cent., w n ^ 
the general mortality of sutured heart Avounds is about 64 
cent. Of the 160 tabulated cases there AA'^ere 69 of the rit,' 
ventricle Avith 48 deaths (69.6 per cent.) ; 74 of the left 
tricle Avith 45 deaths (60.8 per cent.) ; 5 of the left auricle aai 
2 deaths (40 per cent.) ; 6 of the right auricle Avith 2 ea ^ 
(33.3 per cent.) ; and 7 miscellaneous cases Avith 5 deaths y o 
per cent.) ; a total of 102 deaths and 58 i-ecoA^eries ( 63-7 P 
cent. ) . 



Fig. I. 



Photogpraph taken three weeks after operation, showing healed in- 
cision and scars of other stab wounds. (Author’s ease.) 



Fig. 3. Fig. 
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Except as regard the auricle wounds these statistics do 
not vary. greatly from those that have been published from 
time to time during the past nine or ten years, by Giordano, 
Hill, Rehn, Lenormant, Stewart, Vaughan, and others. In 
only a comparatively small precentage of all inflicted heart 
wounds will surgical intervention be possible. In the larger 
wounds fatal hemorrhage into the pleural cavity or through 
the external wpund usually takes place. In smaller wounds 
the pericardial opening may be closed by clot or valve-like 
pressure, producing the so-called “ heart tamponade,’’ the' 
intrapericardial pressure preventing the entrance of blood 
through the great veins in to the auricles, and consequent 
pumping dry of the ventricles. In this condition it is the 
mechanical Choking or drowning of the heart, and not the 
loss of blood which determines the fatal issue. Spangaro’s 
conclusions from recent experimental work are that “the 
consequence of hsemopericardium is to render diastole difficult 
and aspiration insufficient, whence an important and progres- 
sive lessening of blood pressure and weakening of the pulse. 
For this the hamopericardium need not be abundant. After 
removal of blood from the pericardium the pressure augments 
and the pulse becomes more or less nonnal.” 

This has been strikingly shown in many of the cases 
operated upon, my own included, and has led to the suggestion 
that preliminary aspiration of the pericardium be made as 
soon as the case is seen, to give temporary relief while 
preparation for the operation is being made. Few if any . 
deaths are directly due to the shock of the heart injnry. 
Kronecker and Schmey claim that there is a point at the 
junction of the upper and middle tliirds of the interventricular 
groove, where in animals simple puncture is capable of causing 
immediate and permanent stoppage of the heart’s action, and 
have called this the “ co-ordination centre.” 

Elsberg,”^ in an elaborate series of experiments on animals 
made in 1899 at Breslau, showed conclusively that the heart in 
dogs and rabbits is capable of resisting trauma to an astonish- 
ing extent, even ligation of the entire heart at the junction 
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of the lower and middle thirds of tiie ventricles and amputa- 
tion through the ventricles below the ligature being followed 
by recovery of the animal. 

Traver’s case corroborates the view that the human 
heart has similar powers of resistance. A boy 19 years of 
age was impaled on aii iron picket fence. The sternum 
Avas fractured and the right ventricle wounded, the heart 
wound being plugged by a fragment of bone. , Terrific bleed- 
ing through the extensive tear in the heart Avail folloAved 
removal of the fragment of bone, the hemorrhage being tem- 
porarily checked by three fingers passed through the Avound 
into the cavity of the A'-entricle. TAventy-three stitches (in 
tAVO tiers) Avere used in closing the 2j^-inch Avound in the 
ventricular Avail, and the patient lived more than ten days, 
death occurring from sIoav secondary'- hemorrhage into tlie 
pericardium due to imperfect healing of the contused and 
lacerated Avound edges, and not from sepsis. This was prob- 
ably' the most extensive heart Avound CA'er sutured with even 
temporary success. 

Certain and rapid healing of sutured heart Avounds maybe 
definitely counted upon if death from hemorrhage or shock 
is averted, and septic infection prevented. Elsberg has shoivn 
that repair takes place as in other muscles, by the formation 
of fibrous cicatricial tissue and not by' regeneration of heart 
muscle, but that it is none tlie less strong, and the function 
of the heart muscle is not seriously impaired. 

The suggestion that Avounds of the human heart ^ 
sutured Avas made by Dr. Roberts of this Association in i ^ 
and Avas receiA'ed Avith skepticism. Farina”^ of 
1896, is credited Avith the first operation, and Rehn 
Frankfort in 1897 with the first recoA'ery. In this countr) 
Nietert and Vaughan led the AA'ay in igoi, and up 
present time 16 cases hav'e been operated upon AA'ith / 
coveries. The 160 tabulated cases have been reported by l 
different operators, no surgeon having reported more 
three cases. The rarity' of the opportunity and the importann^ 
of pirompt and definite action make it desirable that cac) 
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surgeon to whom such a case may come should be familiar 
with the best plans of operative procedure, in order that the 
choice of method may be instantaneous and the steps executed 
without delay. These steps involve the consideration of : 

1. Ansesthesia. 

2. Local preparation of the operative field. 

3. Choice of method of exposure. 

4. Temporary control of hemorrhage while sutures are 
being placed/ and sutures. 

5. Stimulation and resuscitation. 

Anaesthesia. — Of this little will be said; the need of a gen- 
eral ansesthetic and the method of administration is decided 
b}!- the operator on general principles, as in other desperate 
conditions. 

Local Preparation of the Operative Field . — As infections 
have occurred in more than 50 per cent, of all patients who 
have recovered, and at least 40 to 50 per cent, of the fatal 
cases, this is a matter of vital importance. It should be done 
rapidly but thoroughly, while the patient is being anaesthetized, 
the usual cleansing with soap and water, alcohol, etc., being 
followed by the application of tincture iodine or Harrington’s 
solution to the entire operative field. The operator should 
be ready by the time the patient is prepared and anaesthetized, 
and the whole proceeding should take very few minutes. 
Excision of the original stab or bullet wound in the soft parts 
is also important, as some of the infections have undoubtedly 
originated here. 

Choice of Method of Exposure . — The fact that the 158 
reported cases have been distributed among 119 different 
operators helps to explain the diversity of opinion as to the 
best method of approach, and the many methods which have 
been employed. 

The quadrangular dap with hinge external, including from 
two to five cartilages has much to commend it (Fig. 2). It 
has been the favorite method of the French since Fontan’s 
case in 1900. It gives a good exposure, can be rapidly formed 
with few vessels to control and makes it possible to avoid injury 
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to the pleura, an important point if lisemopneuinotliorax is not 
already present. 

A quadrangular dap with hinge internal at the sternal 
border has been used many times, but gives a less free exposure 
of the right ventricle and auricle and widely opens the pleura. 
In a few cases this latter t^^pe of flap has included transverse 
divisions of the sternum at its base, the hinge being made at 
the junction of the right costal cartilages with the sternum. 
This procedure endangers the right pleura, injury to which 
would mean double pneumothorax and death (see Case 127). 

A long intercostal incision, usuall}' in the fifth or fourth 
spaces, to which may be added division of one or more car- 
tilages at their sternal attachments, forming one or two tn- 
angular flaps (Fig. 3), is another method advocated of late on 
account of its simplicity and rapidity of execution. It involves 
free opening of the pleura, but in many of the cases the pleura 
has already been wounded and haemopneumothorax is present. 
In some cases — tall individuals with wide intercostal spaces— 
the intercostal incision with strong retraction gives sufficient 


exposure without cutting rib or cartilage. 

The dangers of pleural opening will be greatly diminished 
if the principle of perfonning thoracic operations under nega- 
tive or positive pressure, which is now attracting so mucli 
attention in the surgical world, becomes practical and more 


generally available. 

Temporary Control of Hemorrhage While Sutures aie 
Being Placed; Sutures. — ^After the pericardium is freely 
opened by enlarging the original wound or by a longitudma 
incision, fresh bleeding increased by the relief of intraperi 
cardial tension, may be a serious danger. The heart woun 
may be large enough to be plugged temporarily by a 
or rarely more than one, as in Travers’ case. Haecker 
recently shown on dogs that compression of the base of t^^ 
heart between two fingers, completely shutting off return 
blood to the auricles, is borne without ill effect about 
utes continuously, and up to 10 minutes with short intermis 
sions. Generali)^ it has been sufficient to quickly place one 
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two sutures to co-apt the edges of the wound enough to partly 
check the hemorrhage, adding others to complete the control 
if necessary, more deliberately. 

The end of the first suture left long is a great aid in 
steadying the heart for the placing of others. A separate 
temporary stitch through the muscle at the apex for this pui'- 
pose, as advocated by Spangaro, should be unnecessary. 
Sutures of fine catgut, chromicized catgut, or silk have proven 
equally efficacious and hannless. A small cuiwed intestinal 
needle should be used, and the endocardium should not be 
included in the stitch. Interrupted, continuous or mattress 
sutures may be used. A slight irregularity of the heart’s 
action may be caused by the first manipulation with the hand 
or needle puncture, but it is the experience of most observers 
that this effect it quite transitory and the heart soon recovers 
its equilibrium. 

Stimulation and Resuscitation . — ^The most effective stimu- 
lation is intravenous saline infusion given while the operation 
is in progress, which has been successfully used in many of the 
reported cases. Direct heart massage, for cessation of the 
heart beat, has been employed several times, with apparently 
benefit in some instances. It should be given a thorough trial 
before abandoning a case as hopeless, combined, perhaps, with 
direct infusion into the ventricles. 

Wound Closure and Drainage . — A study of the Table 
shows, excluding 35 cases which died on the table or very 
soon of hemorrhage or shock, and 13 of unknown causes, 
that in the remaining 112 it is definitely stated that 67 (60 
per cent.) had infections of pericardium or pleura or both, 
41 of whom died and 36 recovei'ed. Unquestionably the use 
of drainage has in some instances favored the development of 
secondar)'’ infections of pleura or pericardium, and I believe 
that closure of both without drainage, in conjunction with 
sj'-stematic careful preparation on the lines suggested, is, as a 
rule, the best procedure. If the pleura has contained much 
blood and has been widely opened, drainage of the pleura 
alone may be indicated and should preferably be made pos- 
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TABLE I— WOUNDS OF T1 






Operator. Year 

1 

' Location and 

1 character of external 
j wound. Sex. Age 

1 

j 

Coinplicatinc ! 

injuries 1 

( 

1 

t 

Time 

between 

wounding 

and 

operation 

Position and Er 
of heart rori 

Baiitii 

I90X 

Slab wound through 

1 cniiform cartil.igc 

Right pleura and 1 
tricuspid v.alvc ' 
wounded 

i hour 

Right vent 1C 




I hour 

Right vent, or 

1902 

' within and below 
IcE nipple 



cm. 

Baudpt 

1900 

Stab wound in slh 
left space, 2.5 era. 
within and j cm. 

! below left nipple. 

, Male; 23 yrs. 

i 

1 hour 

Right \c3t.ts 

interveateci. 

grooie, 

small 

Davua 

1908 

I 

Stab V. ound below sth 
rib, 2 fingers' breadth 

I from sternum. Male; 

1 24 yrs. 

Left pleura filled with ! 
blood 1 

1 

I 

i 

I 

3-3 hours 

Right lent, 
middle, tan 
verse, ica. 

Blare 

1907 

1 

St.ab wound through 
4th left cartilage, 1 
cm. within nipple 

1 line. M.alc; colored 

1 

Left I'lcura contained 

2 pints of blood; | 
pericardium .about 

2 oz. 

ej hours 

Right vest. I Cl 

BoRZYMOV.bRl 

! Two sl.ab Mounds over 

1 


Right vent 


Bouclh. 

igoi 


4tli left carlilnfic 


Pistol-shot wound in 
3rd left i.'i.ncc. one 
tinner's breadth 
from sternum 


8 Brenner.... 
igoo 

(report by 
Zulehncr) 



Bufnoiu. 

1899 


Camus. . 
J90S 


Camus . 
190S 


2 Capello 

Cimorini 1904 


13 Carnabel. 
1900 


Stab wound at border 
of sternum, level of 
6th cartilage. Mole; 
35 >TS. 

Pistol-shot wound, 22 
caliber, in 5th left 
space 

Stab wound in at h left 
space, 1 finger's 
breadth from ster- 
num. 2Cin. in length. 
Male; 43 JTS. 

St.ab wound in 3rd 
left space, midway 
between nipple and 
sternum. Male; i8 
yrs. 

Stab wound through 
7th lcft_ cartilage, 
at margin of ster- 
num 


Stab wound in 3rd left 
space, 3 cm. from 
sternum 


More than Ri£W ' 
14 hours 



Right vest ' 
w ouncs 


Right vent 
Right vtnt I- 


Right vest 
CIS- 
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" Bright ventricle 



i Drainage 



-"^Operative procedure. An- 
r; ■ Esthetic. Sutures 



Course and postopera- 
tive complications 


i 

Pericar- 

dium 

Pleura 

Result and remarks 

!'" Resection of sth, 6 th and 7th 
costal cartilages. Chloro- 
form. 4silksutures 

Drainage j 

Drainage 

Pleuritis 

Died on 4 th day. 

Slcsection of 5th rib and 6th 
■ cartilage. No anaesthetic. 

3 sutures 

No drain- 1 
! age 1 

No drainage' 

Pleuritis 

Recovered. 

;i; Quadrangular flap, hinge ex- 
! temal. Pleura freely 

; opened. Chloroform, 
i Wound sutured 

No drain- 
age 

No drainage 

Pleuritis; not drained 

Recovered. Patient 
ran 100 feet after 
receipt of injury. 

'.Resection of sth rib and 6th 

1 cartilage. Pleura freely 

1 opened. Ether and chloro- 
form. 3 sutures, deeply 
placed 

i No drain- 
age 

Drainage 
in poste- 
rior axil- 
lary line; 
resect pth: 
rib 1 

Empyema; second- 
ary drainage 1 4 
days after opera- 
tion 

Recovered. Exam- 
ined 7 months later; 
heart sounds nor- 
mal; action regu- 
lar. 

;flap of 3rd. 4 th and sth car- 
r,'' tilages, hinge internal. 
Pleura freely opened. Ether. 
3 interrupted silk sutures; 

I mattress suture over them 

No drain- 
age 

No drainage. 
Gauze 
drain in 
stab 
wound 

Double pneumonia; 
left empyema, 

drained on 26th 
day after operation. 
Wound infection 

Recovered. 

■•'lap of 3rd, 4 lh and sth ribs, 

' hinge external. Ether. 
One wound sutured 



Pericarditis and pleu- 

Died two days later. 



ritis 

1 

Two wounds found ; 
only one sutured. 

.flap of 3rd, 4th and sth ribs, 
jv; ; hinge external. Chloroform. 
Both wounds sutured with 
catgut 

' No drain- 
age 

Drainage 




Ball had passed_ 
through wall of 
ventricle, not open- 
ing cavity. 

tesection of sth, 6th and 7th 
ribs. Chloroform. Sutures 
tore out at first. Suture 
not completed 




Died on table. Heart 




muscle degenerated 
and friable. 

Died. 

^^ound of entrance sutured; 

> wound of exit not sutured 




•lap of ^ width of sternum, 

\ 3rd, 4 th and sth ribs, hinge 
, external. Pleura freely ' 

opened. Anaisthesia. Wound 
sutured with catgut 

Small 

drain 

Gauze 

drainage 

Left pneumonia 

Died 22 hours later. 


1 



Died on tabl 

j : hinge external. Pleura i 

^eely opened. Anccsthesia. 1 
‘ Wound sutured "with No. o 1 
catgut 1 

■ 




>, -csection of 4th, sth, 6th and ■ 
• 7th cartilages. No ames- i 
, thctic. 8 sutures 
•i ! 

Drainage 

1 

1 

Suppurative pericar- 
ditis; heart sutures 
discharged in pus 
on 15th day. Sub- 
phrenic abscess 

Died 2 months later. 



■cscetion of 4th and sth car- 
1 tilages. Ether. 3 catgut 
j, sutures 

,».V 

Drainage 

Drainage 

i 

Pericarditis and plcu- 
ritis 

Died 4 days later. 
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No. 

i 

1 

Operator. Year 

i 

1 

Loc.ntion and 
character of external 
wound. Sex. Af;c 

i 

Complicating 

injuries 

Time 

between 

wounding 

and 

operation 

Position and e* 
of heart med 

lA 

1 

i CltASTKNBT nr. 

1 Gkuy 

1 

1 lorir.ontal st.nb wound 
5 cm. lonfT in 3rd 
left apace. i 4 cm. 
from sternum. Male; 
24 yrs. 

Left pleura full of 
blood; interven- 

3 hours 

Right vent, fe 
inter\’ent. 


1908 

trie; septum 
wounded 


groove. ICC. 

IS 

1 

1 

Dolcbtti 

Stab wound in jth left 
space within nipple 
line 


I hour 

Right vent. i.i 

J906 

1 


cm. 

i6 

1 

Fauina 

Stab wound at upper 
border of 6th left 

1 rib near sternum 



Right vent. 6 nr. 


IS9CI 



17 

GaUUEMI'.T 

I90S 

Stab wound in sth left 
space, s cm. from 
median line 

lla'mopericardium, 
300 c.c. 

li hours 

Right vent, 
auricle, 4 

i8 

Gentil 




Right vent. 

1904 





19 

Geuzen 

Stab wound below left 
costal arch 



Right vent. i.i 

1 X903 



cm. 

20 

Giiibon 

Stab wound throufth 
4th costal cartilaRc. 
Male; colored; 25 
ITS. 

Stab wound throuRh 
4th costal cartilage 

No wound of pleura 

Pleura not wounded 

I hour 

Right vent. li 

2t 

1903 

GXllBOK. 

2 hours 

cm. 

groove, t >“• 


1905 


23 

GruDici: 

Stab wound in 3rd left 
space 


Soon 

Right vent. 1 


190S 




23 

Geassman 

Stab wound in 4tli 

1 space, I cm. from 

I border of sternum. 
Male; 14 yrs. 

Stab wound in 4th 
space, 2 cm. from 
sternum. Male; 30 
yrs. 

Left hemothorax, li 
liters. H.'emoperi- 
cardium, large 
amount 

33 hours 

Right vent, iltf- 

=4 

1908 

Grassman 

4-1 hour 


1908 

liters, very little 
haimopericardiiim 


2$ 


Stab wound outside 

1 left nipple 

Stab wound in 2nd 
left space 

Stab wound in and 
right space, 2 cm. 
from sternum. Male; 
32 yrs. 


S hours 


26 1 

1 

Zridleu 

1903 


4J hours 

Right vent. •1'* 

DLER V 



27 

1903 

Guenot 

Right IiEcmopneumo- 
thorax; litres of 

blood 

1 hour 

Right vent. 


I90S 








TREATMENT OF HEART WOUNDS. 


Ill 


RIGHT VENTRICLE— 


r 

Drainage 



■ Operative procedure. An- 
' ajsthetic. Sutures 



Course and postopera- 
tive complications 


Pericar- 

dium 

Pleura 

Results and remarks. 

.flap o£ 3rd and 4th ribs, 
i hinge external. No anjes- 
> thetic. Several catgut 
i sutures 








massage continued 
for 3 s to 40 minutes 
without effect. 

lesection of 4th and 5th car- 
i, tilages. Eucain analgesia. 

: 3 silk sutures 

No drain- 
age 

Drainage 

Peritonitis and medi- 
astinitis 

Died 7 days later; 
Heart stopped dur- 
ing operation and 
was revived by 
massage. 

lesection of sth, 6th and 7th 
j cartilages. Chloroform. 3 
silk sutures 



Bronchopneumonia 

Died s days later of 
pneumonia. Heart 
wound found healed 
at autopsy. 

age 


'lap of 3rd, 4th and sth ribs. 

# hinge external. Pleura 

freely opened. Chloroform. 

3 catgut sutures 

, 

Drainage 

1 

1 



Died 24 hours later. 
Clot found in tricus- 
pid valve, probably 
the cause of death. 

drainage 
in Sth 
space 


'lap of ribs, hinge external 

lesection of sth, 6th. Jth, 

. Sth and 9th cartilages. 

* Pleura not opened. Chloro- 
' form. 4 sutures 

i 


Pericarditis. Syphilis 

Died 17 hours later. 

Drainage j 

j 

i 

1 

Pericarditis and pleu- 1 

Died 23 days later. 


ritis j 

kin flap; excision of 3rd and 
. 4th cartilages. Chloroform. 

' I catgut suture 

1 



Died on table. 

] 




^ .. 1 

Gauze 

drain 

No drainage 


Recovered. 

tilage. Ether. 4 chromic 

5 catgut sutures 


lesection of 4th and sth car- 
tilages. Catgut sutures 


Drainage 


Died next day from 


1 

i 

effects of hemor- 
rhage. 

lesection of 4th and sth car- 
tilages. Pleura freely 

1 opened. Chloroform. s 
silk sutures 

No drain- 
age 

No drainage 

Nonsuppurative peri- 
carditis and pleuri- 
tis. Superficial ab- 
scess in wound 

Recovered. 





Died on table. Heart 

tilages. Pleura freely 

j opened. No anesthetic. 4 

1 silk sutures 

1 

1 

i 


massage and direct 
infusion into ven- 
tricle without result 

lesection of 3rd, 4th and sth 
, ribs. Chloroform. 2 silk 

5 sutures 

1 No drain- 
age 

Drainage 

Pericarditis and pleu- 
ritis 

Died 60 hours later. 

lesection of 3rd, 4th. sth and 
6th ribs. Chloroform, s 
j silk sutures 

lap of 3rd, 4th, sth and 6th 
right ribs, hinge external 
, on right. Right pleura 

> freely opened. Chloroform. 

; 3 catgut sutures 

No drain- 
age 

No drainage 

Pericarditis and plcu- 
ritis 

Died 13 days later. 

No drain- 
age 

No drainage 

1 

Hemorrhage of 700 
Gm. from a panetal 
vessel, into right 
pleura, after oper- 
ation 

Died 28 hours later. 
Infusion of s liters 
saline solution given 
during operation. 
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CHARLES H. PECK. 


TABLE I— WOUNDS OF THt 






Time 


No. 

Oper.itor. Year 

Location and 
character of external 
wound. Sex. Ace 

CompIic.ating 

injuries 

. between 
wounding 
and 

1 operation 

! 

Position anjf.-! 
of heart m.-:: 

28 

Hesse 

1 Sci.ssors wounds in 

1 1 

) Left hajmethorax, ‘ i hour 

Right veni. ir. 


190S 

I 4 th and sth left 
spaces. Male; as 

j lar^c amount 


apex. I ca. 



; yrs. 

5 



39 

HonODYNSKI 

f Slab wound in 3rd left 

Pleura and lung 

I hour 

Right vent, hr- 

1899 

1 space, 2 cm. from 

wounded, left hamio- 


third 


1 sternum. Female; 

I 23 J'TS. 

I Stab wound in ster- 
1 num at articulation 

pneumothorax 

2 hours 

Right vent. li 


ISNARDl ANDCol- 

OMBISO 




cm. 


1902 

, i 

t of 5th left costal 
cartilage ' 


1 

i 

31 





Right vent. 

1899 

j space 




32 


St.ab wound in sth left 
space, at border of 


i hour 

Right vent 

19OZ 





sternum 




33 


Poniard st.ab wound 
in sth left space. 

1 Injurj- of diaphragm 
i .and left lobe of 

I hour 

Right vent. 

1904 




near sternum. Male; 
30 yrs. 

[ liver 




34 

Lenor.man’T 

Pistol-shot wound in 

Liver, stomach and ! 

7 hours 

Right vent, ij* 


1905 

sth left space, at 
border of sternum. 

intestine wounded j 

j 

1 



1 

; Male; lO jts. 




3 S 


Stab wound in 4th 
space, I cm. within 


Very soon 

Right vent. 

1899 




nipple line 




3<5 

i 





Right vent. 

I9OX 

Space 


i 


37 

Manteupeel 



1 

' 9 hours 

Right vent sc* 

1903 

mm. in 4th lett 
space 




i 

I 

38 ; 

Marion 

Pistol-shot wound in 
4th left space. 3 cm. 
from sternum. Male; 


2 hours 

Right 'fl- 
{orated 

IS98 

ed with blood 

t 






SS J'rs. 




39 

Mignon bt Sieur 

Stab wound in 4th left 

Large amount of 

I hour 

Right vent, 

i 

1901 

space, 2 fingers’ 

blood in peric.ar- 





breadth from nipple 

dium 



40 

Milesi 

Stab wound in 5th left 
space. 


2 hours 

Right vent. " 

1902 




41 

Milesi 

Stab wound in 4th left 
space near sternum 


I hour 

Right vent. > 

1903 






TREATMENT OF tlEART WOUNDS. 


GHT VENTRICLE — Continued 


erative procedure. An- 
EEsthetio. Sutures 


Result and remarks. 
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CHARLES H. PECK. 


TABLE I— WOUNDS OF THi 


No. 

Operator. Year 

Location and 
character of external 
■wound. Sex. Age 

Complicating 

injuries 

Time 

between 

wounding 

and 

operation 

43 

Morestin 

Pistol-shot wound, 8 
mm., through ster- 
num opposite 4th 
costal cartilage. 
Male; 20 yrs. 


21 hours 

■ 1903 


43 

Musumeci 

Stab wounds in 4th 
and sth left spaces 

Three intestinal 
wounds 

Soon 

190s 

44 

Nanu 

Stab wounds in 3rd 
left space, 4 cm. 
from sternum 

Pleura wounded 

2 hours 

Z9OO 

45 

Neumann 

Stab wound below left 
costal arch in para- 
sternal line. Male; 
S 3 yrs. 



190S 



46 

Nicolai 

Stab wound in 4th left 
space, parasternal 
line 


I } hours 

1899 


47 

Nietert 

Stab wound in 5th 
right space, at bor- 
der of sternum. 
Male; 22 yrs. 

Pleura not wounded 

2 hours 

1901 

48 

Nimier 

Stab wound in 4th left 
space, I cm. from 
sternum. Male; 26 
yrs. 


25 min. 

1905 


49 

Pecori 

Stab wound in gth left 
space, within nipple 
line 



1903 



SO 

Ramoni 

Stab wound over gth 
left cartilage. 2 cm. 
from sternum 


i hour 


1899 


SI 

Rehn 

Stab wound in 4th left 
space, 2 cm. from 
sternum. Male; 22 
yrs. 



Jlore than 
24 hours 

1897 

fv eft 

large amount 

S 3 

Rehn 

Stab wound in 4th left 
space; fell on Imife, 
Male; 30 yrs. 


8i hours 


1906 


S 3 

Riche 

Stab wound in 4th left 
space, parasternal 
line. Female; 3oyis. 


2 hours 


1903 


54 

Savariaod 

Stab wound in sth left 
space, 3 cm. from 
sternum 



1902 

ed 


55 

Savariaud 

Stab wound below and 
internal to left nip- 
ple. Female; 35 yrs. 


si hours 


1904 



Position and sin 
of heart waJ 


Right vent., K 
wound 


Right vent. 


Right vent, ta 
apex, 2 CO. 


Right vent, si 
mitted tort 
finger 


Right vent. Its 
apex 

Right vent. Jilt- 


Right vent.i. 5 * 


Right vent. 


Right veo‘- ■ 
wounds 

Right vent, i! 
cm. 


Right vent. 


Right vent. 5 s'- 

Right vent i® 
apex 


Right vent- 







TREATMENT OF HEART WOUNDS. 


II5 


• light VENTRICLE— UoKiMHied 



Drainage 



•'Operative procedure. An- ■ 
assthetic. Sutures 

1 



Course and postopera- 
tive complications 


Pericar- 

dium 

Pleura 

Result and remarks. 

s-Lesection through sternum. 

^ Chloroform. 4 catgut 

sutures 

Drainage 

Drainage 


Died 19 hours later of 
embolism (?). Bul- 
let found in cavity 
of right ventricle. 


;liap: hinge internal. Ether 
and chloroform. Suture of 
heart and intestinal wounds 

No drain- 
age 


Died 1 8 hours later. 



'L'.esection of and, 3rd and 4th 
: cartilages. 3 catgut sutures 

No drain- 
age 

Drainage 

Pericarditis and pleu- 
ritis 

Died 4 days later. 

T'lesection of 4th, sth, 6th and 
! 1 7th cartilages. Sutures tore 
, • out at first 

Gauze 
tampon 
for hem- 
orrhage 



Died i hours later; 


i 

hemorrhage. 

i^.'.csection of 4th and sth car- 
; f tilages. Ansesthetic. Wound 
sutured 




Died 12 hours later. 





j^-kin flap, base to left; par- 
• hal resection of sternum. 
Pleura not opened. No 
ahEsthetio. 3 silk sutures 



Pericarditis 

Died 33 hours later 




from pericarditis. 

■ Jlap of 4th, sth and 6th ribs, 

, hinge external. Pleura not 
opened. Chloroform. 4 cat- 
j gut sutures 

„ . 



Died next day. 





.'la^p of sth and 6th ribs. 
Sutured; first sutures tore 
out 




Died on table; hemor- 




rhage. 

of 4th and sth ribs 
hinge below. Chloroform. 

4 sutures in one wound, 2 
sutures in the other 




Recovered. 





of jth cartilage. 

- Chloroform. Silk sutures 

5, ^ 

Drainage 

Drainage 

Empyema; secondary 
drainage 

Recovered. 

iP of 4th and sth ribs, 
hinge internal. Pleura 

°Poned. Chloroform 
and ether, ro silk sutures 

No drain- 
age 

No drainage 

Pleuritis; 900 c.c. of 
fluid aspirated from 
left chest the day 
after operation 

Died 2 days later. 

JP of 3rd and 4th ribs, 
hinge external. Pleura 
iff h'y opened. Chloroform. 
Wound sutured 

No drain- 
age 

No drainage 

No postoperative 
complications 

Recovered. 

ap of 4th and sth ribs 
pleura not 
opened. Chloroform. 3 
sutures 



Gangrene of border 

Died 52 hours later. 



of lung 


sth ribs, 
'^’‘‘hhnhl. Pleura 

^"'/“Paned. Chloroform. 
3 catgut sutures 

No drain- 
age 

No drainage 

Pericarditis; pyo- 
pneumothorax 

Died J4 days later. 
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CHARLES H. PECK. 


TABLE I— WOUNDS OF THE 


No. 

Operator. Year 

Location and 
character of external 
wound. Sex. Ace 

Complicating 

injuries 

Time 

between 

wounding 

and 

operation 

Position and sh 
of heart wui 

56 





Right vent. i\ 
cm. 

1903 

space, near nipple 
line 





Stab wound in 4th left 
space, 2 cm. from 
sternum. Male; col- 
ored; 22 yrs. 


hour • 

Right vent. 


1904 


S8 


Stab wound in sth left 
space, 4 fincers’ 
breadth from ster- 
num. Male; 19 yrs. 


Very soon 

Right vent. 

1907 

j 


S 9 


Stab wound at about 
Sth rib near sternum 



Right vent. 

1903 




Go 


Needle fixed at border 
of 4th rib, 31 mm. 
in tissues. Male; 
23 yrs. 

Wound of pleura; 
sli ght hn:moperi- 
cardium, 100 c.c. 

4 hours 

Right vent, i ^ 

1906 


andrightau- 

1.5 cm. 

61 

Travers 

Impaled on iron pick- i 
et; wound through 
lower end of ster- 
num. Male; 19 yrs. 

Comminuted fracture 

3 hours 


1906 

of sternum 

i 

1 


62 

Vatiritan 

Stab wound in 4th left 
space, near nipple. 
Male; colored; 32 
yrs. 

Left lung and pleura 
wounded hemo- 
thorax, I pint 

I hour 

part, 

1908 


! 

63 

Vogel. 

Stab wound in 4th left 
space, near sternum. 

[ Male; 16 yrs. 


At once 

Right vent li' 

1903 




64 

65 



Wound of diaphragm 
and peritoneum 


Right vent' 

1900 

Watten. . ....... 

1 costal arch in para- 
sternal line. Male; 
53 yrs. 

Stab wound in 4th 
right space, near 
sternum 

6 hours 

Right vent !== 

1900 




66 

Watts 

Stab wound in 2nd left 
space, near sternum. 


hour 


1908 




67 

68 

Weiss 

Stab wound 

Stab wound. Male 


8 hours 

Right vent- 

1904 


Soon after 

Right vent 

1903 


injury 


69 

DE ZaWADSKI 

1907 

Stab wound 



Right vent 




TREATMENT OF HEART WOUNDS. 


I17 


■"GHT VENTRICLE — Continued 



Drainage 



erative procedure. An- 
ecsthetic. Sutures 



Course and postopera- 
tive complications 


1 

Pericar- 1 
dium j 

Pleura 

Result and remarks. 

;cctioii of 5th and 6th car- 
ilagcs. 6 sutures 

j 

Drainage • 

{ 


Recovered. 

1 


jccUon of 4 th and 5 th ribs 
nd part of sternum. Ether. 
Continuous silk sutures 

No drain- 
age 

Drainage 

Pericarditis 

1 

i 

Died 7 days later. 

i 

,p of 4th and .sth ribs, 
linge internal. Chloroform, 
iilk sutures 

Drainage 

1 

i 

( 

1 

( 

No postoperative 
complications 

1 Recovered. 

section of 4th and sth ribs, 
'hloroform. 4 sutures 

Drainage 

! 

Drainage 


Recovered. 


section of 4th and sth ribs. 
iChloroform. i catgut suture 
n ventricle, 4 catgut sutures 
n auricle 

Drainage 

! 

Drainage 

Pericarditis. Left 
pleuritis and empy- 
ema 1 

j Recovered. 

IP of 3rd. 4th and sth car- 
tilages and part of sternum ; 
nnge below. Chloroform. 
33 sutures in 3 rows. 

Drainage j 

' 1 
1 
1 

Drainage 

1 

No sepsis; death duo 
to clot in pericar- 
dium from slow sec- 
ondary hemorrhage 

Died on nth day 
after operation. 

ip of 4th, sth and 6 th car- 
tilages, hinge internal. 
Pleura freely opened. Ether. 

1 3 silk sutures in 2 rows 

No drain- 1 
age 

No drainage 

Delirium tremens 

Recovered. 

^section of 4 th and sth car- 
tilages. Chloroform, s silk 
sutures 

No drain- 
age 

Drainage 

Pericardium opened 
and drained on 2nd 
day; heart sutures 
finally expelled 

Recovered. 

isection of 4th, 5th, 6th and 
7th cartilages: Peritoneum 
opened. Sutured; stitch 
tore out 

Wound 

packed 

with 

gauze 



Died i hour later. 

^ 1 

1 


Recovered. 

ap of 3rd and 4th right car- 
tilages, hinge external, (to 
the right). Chloroform. 3 
sutures 






of 2nd and 3rd ribs, 
hther. Sutured, 




Died one month later. 

age 

1 

Pleuritis 

Died IS das’s hater. 

Sutur^°^ ribs, laparotomy 

tcrcostal incision in 4th 
space. 3 continuous silk 
sutures 

No drain- 
age 

1 

j No drainage 

1 

Pericarditis and plcu- 
ritis. Thoracotomy 
on sth day for 
empyema 

Died 14 days later. 

3 art wound sutured 


i 

1 Pneumonia 

Died 17 hours later of 
pneumonia 

S. — . 

1 t 

1 


CHARLES H. PECK. 


TABLE II— WOUNDS OF TEE 


Time 

Ivocation and between j • 

No. Operator. Year character of external ^ wounding 

wound. Sex. Age injunes '> of heart msi 

operation 


Stab wound over 4th Mitral valves wound- Soon Left vat. uez 
left cartilage ed 


j stab wounds in 4II1 I hour Left vent, oje 

left space, 3 cm. 
from sternum. Male; 

38 yrs. 

Gunshot wound Interventricular sep- Left vent. 

turn penetrated; 
hemorrhage pro- 
fuse 

Impaled on picket Hmmopncumothqrax 2 J hours Leftycnl.i i' 
fence, fell from tree. Abdominal injury tenor vm ■ 

Male; 12 yrs. suspected em. 


I- 

tcriorvall i 

cm. 



80 I Fischer. 


81 I Fittig 


Stab wound between 
ensiform and left 
cartilages. Male; 22 
yrs. 

3 stab wounds in 
region of heart. 
Male; 27 yrs. 


Left vent. 
2 cm. 


At once i Left yenL 


Left vent 


Pistol-shot wound, 8 Wound of lung. Soon 
mm. in 3rd left Hmmopcricardium, 

space. 2 cm. from 100 c.c. 

sternum. Male; 19 
yrs. 

Stab wound in 4th left Pericardium distended i hour I Left vent 
space, midaxillary with blood. Harmo- 

linc thorax, 1400 c.c. 

lung compressed. 

Coronary artery 
found cut 


Stab wound in 4th left 
space 


Stab wound in 5th left Coronary vessels in- Nqtknown, 
space, 8 to 10 cm. jured 

from border of ster- conscious 

num. Male; 40 yrs. 


Stab wound in 3rd left ^ 

space; another over 
2nd rib. Male; 45 
yrs. 

Pistol-shot wound in Border of lung wound- 2 hours 
3rd left space, in- ed; sutured 
temal to nipple. 

Male; 29 yrs. 













TREATMENT OF HEART WOUNDS. 


Drainage 


.iperative procedure. An- 
; EEsthetic. Sutures Pericar- 




.ap of 3rd and 4th ribs, No drain- Drainage 
"hinge external. Chloroform. age 
I catgut suture 


Died one hour later; 
hemorrhage. Heart 
stopped twice dur- 
ing operation and 
was revived by 
t massage. 


ip of 4th and sfh cartilages, No drain- Drainage 
-and sternum, hinge on the ago 
right. Chloroform. 3 silk | 

sutures ! 


Recovered. 


Pericarditis; 

pleuritis 


septic Died ten days later. 


sision over 5th rib from Drainage 
iStemum to axilla. Explor- 
atory laparotomy. 4 silk 
autures 


Drainage Recovered. 


jund enlarged, resection of 
,tth. 5th and 6th ribs. No 
masthetio. 3 deep and 3 
■ iuperficial sutures 

■.p of 3rd, 4th and sth ribs, 
unge internal. No ana:s- 
■fhetic. Penetrating wound 
' dosed by a sutures 

•P of 3rd, 4th and sth ribs, 
,unge external. Chloroform, 
'poth wounds sutured with 
fatgut 

section of 3rd and 4th car- 
plages. Ether. Sutured 


Suppurative pericar- Died 2 days later, 
ditis and pleuritis 


No drain- 
age 


Pericarditis 


Died on tabic. 


Died on table from 
hemorrhage. Heart 
massage tried in- 
effectually. 


Died 3 days later of 
pericarditis. 


section of 4th and sth car- 
;,dages. Chloroform. Silk 
■uturcs 

P of 4th, sth and 6th ribs, 
nge external. Pleura 
ecly opened. No anais- 
letic. 2 interrupted sutures 


^Plarged; excision of Drainage Drainage 

al and 4th cartilages, 
ther. 3 silk sutures 

ostal incision in 4th Gauge Large 

:e; resection of 4th and drain drain 

nos. 6 catgut sutures 
atcrior wound 


Drainage Bronchopneumonia Died 3 days later. 


Pericarditis 


Died on table. Direct 
infusion of waini 
salt solution into 
ventricle after heart 
had stopped, re- 
vived it for a short 
time. 

Died 30 hours later. 


Died 24 hours later; 
anaimia. Wound of 
exit did not bleed; 
not sutured. 
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CHARLES H. TECIC 


TABLE II— WOUNDS OF IE 






— 


No. 

Operator. Year 

Location and 
character of external 
•wound. Sex. Age 

Complicating 

injuries 

Time 

between 

wounding 

and 

operation 

S 

Position and h 
of heart 

82 




1 6^ hours 

1 

Left vent. lie: 

1900 

between 3rd and 7th 
left ribs. Male; 

soldier 


S.1 


Stab -wound in 4th left 
space, o.s cm. out- 
side nipple. Male; 
soldier 


2 hours 

Left vent Sen 

1901 


84 

do Foukmestraux 
1905 

Stab wound — ^finger’s i 
breadth outside left 
nipple. Male; 24 yrs. i 

Haimothorax, large 
amount, ha:mopcri- 
cardium, 300 c.c. 

i hour 

Left vent, s-i'' 
above apa 

Re 

de Fourmestraux 
190 S 

Stab wound in 4th left 1 
space. Male; 23 -yrs. ' 


10 minutes 

Left vent. err. 



i 

ing to ng 
vent. 3 cn. 

86 

Fummi 


Pericardium distend- 

Some 

Left vent, ap' 
Non-penelf-S 

189S 

nipple 

cd with blood. Ex- 
tensive hremothorax 

hours 

87 


3 stab wounds in 4th 
left space 


10 hours 

Left vent. I'' 

1901 




88 


i : 



Left vent. 

1902 

space 1 



Left vent, a 

89 





1902 

space 



Left vent. 1*^ 

90 

i 

91 

92 

1902 

Goebell 

4th and sth left 
spaces, near nipple 

Pistol-shot wound. 7 
mm. in 3rd left 
space, 2 cm. from 
sternum. Male; 23 
yrs. 

1 

Stab -wound in 2d left 
space, s cm. from 
sternum. Male; 25 
yrs. 

Ha:mothorax. large 
amount. Hae mo- 
pericardium, 100 
c.c. Lung wound- 
ed: sutured with 
catgut 

Hicmopneumothorax 

I hour 

Left vent. e!« 

Left vent- ^ 
apex. <■> 

1906 

Grbkow and 

Zbidler 

1903 

3 hours 

93 

Guenot 

Stab wound in 4th 
left space. Female; 
20 yrs. 

Ha:mothorax, ijliters 

ij hours 

1904 


94 

Guinard 

Stab wound in 4th 
left space, within 
nipple line 

Haemothorax, large 

i§ hours 

Left vent. 

1904 

amount 








Left vent, d' 

9 5 

96 

1902 

Hesse 

otab vvuUikd lit 3d 
left space, 2.3 cm. 
from sternum 

Stab wound in 4th 
left space, near ster- 
num. Male; 13 yrs. 

Haimothorax, large 

} hour 

Leftveni-'" 

190s 

amount 









TREATMENT OF HEART WOUNDS. 


I2I 


LEFT VENTRICLE — Coittintied 



Drainage 



Operative procedure. An- 
esthetic. Sutures 



Course and postopera- 
tive complications 


Pericar- 

dium 

Pleura 

Result and remarks 

flap of 4th, 5th and 6th ribs, 
hinge external. Chloroform. 
Continuous catgut sutures 

No drain- 
age 

No drainage 

Pleuritis- 

Recovered. , 

flap of 4th, sth, and 6th ribs 
hinge external. Chloroform. 
Continuous catgut sutures 

No drain- 
age 

No drainage 

Pleuritis; emboli in 
right lung 

Died s months later 
from brain abscess. 

flap of 3 rd, 4th and 5th ribs, 
hinge internal. Pleura 

freely opened. 3 silk sutures 

No drain- 
age 

No drainage 

Pleuritis; secondary 
drainage 6 days 
later 

Recovered. 

•flap of 3rd, 4th and sth ribs, 

. hinge internal. Pleura freely 
opened. Chloroform. 3 silk 
sutures 



1 

Died on table. Au- 


1 

1 

i 

topsy showed a 
wound of interven- 
tricular septum. 

■lesection of sth rib. Anaes- 
thesia. 1 suture. 



Empyema 

Recovered. 

1 Drainage 

i 

i 

1 

Drainage 

1 

Died s days later. 

; -flap of 4 th and sth cartilages, 
hinge internal. Chloroform. 
Silk sutures 



.’Mcction of sth and 6th ribs. 
Chloroform. Sutured 

flap .of 4th and sth ribs, 
hinge internal. 2 silk sutures 

No drain- 
age 

No drain- 
age 

Drainage 

Drainage 

Pericarditis: pleuritis; 
nephritis 

Died '53 days later. 

Died li hours later. 


flap of 4 th and sth ribs, 
hinge external. 2 silksutures 

No drain- 
age 

Drainage 

Autoplastic operation 
required to close 
opening 

Recovered. 

.'lap of 3rd to 7th ribs, hinge 
external. 9 catgut sutures, 

4 in one wound, s in the 
other 

Small 

gauze 

drain 

Gauze drain 
at lower 
angle of 
flap 

1 

No complications 

! 

1 

Recovered. 

' of and 4th ribs. 

freely opened, 
bnioroiorm. Silk sutures 

No drain- 
age 

1 

No drain- 1 
age : 

Pleuritis, mild 

Recovered. Well lo 
months Jatcr. 

, ;lap of 3rd, 4 th, sth and 6th 
■- nos, hinge internal. Pleura 
Ireely opened. Ether. 3 
aatgut sutures 

No drain- 
age 

Drainage 

Pleuritis 

Died S 3 hours later. 

lap of 3rd, 4 th, sth and 6th 
' “'"SC external. Pleura 

Ireely opened. Chloroform, 
oatgut sutures 


1 


Died 1 8 hours later. 

j age 

i 


! 

1 





1 

Died i6 hours later. 

Sutured 



! j 


lap of 3rd .and 4th ribs, 
ninge internal. Pleura freely 
opened. Chloroform. 3 silk 
sutures 

Drainage 

Drainage 
posteriorly 
by resec- 
tion of rib 

1 Pericarditis and pleu- i 
! ritis ! 

i ! 

Recovered. 
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TABLE II— WOUNDS OF HE 






Time 


No. 

Operator. Year 

Location and 
character of external 
wound. Sex. Age, 

Complicating 

injuries 

between , 
wounding 
and 

Position and sh 
of heart vox! 




operation 


97 


Male; colored, 13 yrs. 

Hajmopericardium, 
10 oz. 


Left vent, if 

X9O2 


apex, 1 inch 

98 

Janari 

Stab wound in 3d left 
space 

Haimopericardium; 
heart tamponade 

I hour 

Left vent. I CL 

1903 




Launay 

Pistol-shot wound, 7 
mm. I at left nip- 

Hmmothorax, large 

4 hours 

Left vent i 


I90X 

amount. Lung 

wounds, kS. 


pie, Male; 26 yrs. 

1 

wounded 


and eidt 

TOO 

Lemaitrb 

Stab wound in 4th 
left space, below 

Hmmothorax, large 

1 4 hours 

Left vent. 4 CL 

X903 

amount 



and internal to nip- 
ple. Male; 40 yrs. 





101 

Longo 

Stab wound in 5th 
left space, i cm. 
outside nipple 


} hour 

Left vent. 

1899 





102 

Malizewski 

Stab wound in sth 

Wound of pleura and 

i hour 

Left vent, ur 
apex, 2} Cl 


1899 

left space, in nipple 
lino. Male; young 

lung; hoemo thorax 





laborer 




103 

Malizewski 

Stab wound in 3d left 

Hmmopneumothorax 

i hour 

Left vent, i c. 


1899 

space, outside nip- 
ple line. Male; 24 






yrs. 




104 

Maselli 

Stab wound through 
6th rib, below and 


ij hours 

Left vent, 

Z9OO 


apex 


within left nipple 




los 

Musumeci 

Stab wound in sth 
left space, internal 


Not stated 

Left vent^t=^ 

1908 



apex, I 



to nipple line. Male; 
18 yrs. 




106 

Nietert 

Stab wound in 6th left 
space, inside nipple 

Ha:mothorax, li pint 

14 J hours 

Left vent, ea- 
ting fins" 

Z90I 



line. Male; colored, 




107 

Ninni 

27 yrs. 

Stab wound in 5th left 
space 


At once 

Left vent, 

ting&>8" 

1898 



108 

Noll 

Pistol-shot wound in 
ist left space, 7 mm. 

Stab wound below and 
within left nipple 


hours 

Left vent. 

li 

ZO9 

1903 

Pagbnstecher . . 


16 hours 

Left vent. 


1899 




XIO 

Parlavecchio . , . 

Stab wound in sth 
left space 


1 

8 hours 

Left vent 

1898 




III 

Parozzani 

Stab wound in 7th 
left space, in nipple 

Left pleura filled with 
blood 

S hours 

Left vent^ 
aper. “ 


1897 


1X2 

Parozzani 

Stab wound in 3d left 
space 

Wound of interven- 
tricular septum 

hours 

Left vent. ' S'"' 


1897 
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•vEFT VENTRICLE— CoriiiMifed 


. i)perative procedure. An- 
’ : DEsthetic. Sutures 


Jap of 3rd, 4th and sth ribs. 
1 hinge internal 


hinge internal. Chloroform. 
Sutured 


; hinge external, Pleura freely 
■ opened. Chloroform. Both 
■wounds closed ■with catgut 
sutures 


• hinge external. Pleura freely 
opened. Chloroform, s cat- 
gut sutures 

lap of 4th and sth ribs, 
'hinge above. None. 3 silk 
sutures 


' ribs. None. 3 silk sutures 


- ‘ 3 silk sutures 


ssection of 6th rib. No an- 
itesthetic. 2 sutures 


iangular flap turned down- 
jtlward, cutting sth and 6th 
icartilages. Pleura freely 
opened. Ether and chloro- 
form. Silk sutures 


ttp of 4th and .sth ribs, 
hinge internal. No anies- 
^ thetic. 3 sutures 

. tured 
' 

of 5th cartilage, 
ether. 3 deep and i super- 
v.<! Rcial suture 


“,'•11. 71.II ana ocn 
Mtilages, hinge internal, 
lo anaisthetic. 4 silk 
ttures 


mge internal. No anies- 
hetic. 2 sutures 


Drainage 


Pericar- 

dium 

Pleura 

Course and postopera- 
tive complications 




Drainage 

Drainage 

Pleuritis 

Drainage 

Drainage 


No drain- 
age 

Drainage. 2 
large 
drains 


No drain- 
age 

Gauze 

drainage 


Gauze 

Gauze 

Purulent pericarditis. 

drainage 

drainage 

Pleuritis 

No drain- 
age 

Gauze 

drainage 


Gauze 

drainage 

Drainage 

Purulent pericarditis. 
Pleuritis 

Drainage 

Drainage 

Empyema; thoraco- 
tomy 24 days later. 
Infection of -wound 

Drainage 

Drainage 

Pleuritis 

No drain- 

Drainage 

Pleuritis 

age 



No drain- 

No drainage 


age 



No drain- 

No drainage 

No compUcalions 

age 



No drain- 

No drainage 


age 





Recovered. 


Died 3 days later. 


Recovered. 


Died 9 hours later of 
hemorrhage and 
shock. 


Died on table. 


Died 26 hours later. 


Died 4 days later 
from purulent peri- 
carditis 


Died 12 hours later. 


Died 12 daj’s later 
from secondary 
hemorrhage, due to 
suppuration in myo- 
cardium. 

Recovered. 


Died on table. 


Recovered. 


Recovered. 


Recovered. 


Recovered. 


Died 48 hours after. 
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TABLE II— WOUNDS OF n 


No. 

Operator. Year 

Location and 
character of external 

Complicating 

Time 

between 

w'oundinj 

and 

, Position ari n 


. 

wound. Sex. Age 

injuries 

’ of be2rt TCi 





operation 


”3 

Picosr. 

Stab wound 2 fingers' 
breadth below left 


Very soot 

1 Left vent. 

1904. 



nipple 




IM 

POMAKA 





1902 

space below nipple 



apex 

115 

OUENU 





1906 

space, nearstemura. 

cd with blood. 


part 


Female; 19 yua. 

Only a little blood 
in pleura 




ri6 

Ri'non 

Stab wound in 4th left 
space, 4 cm. internal 

Hasmo pericardium; 
large amount 

i-i hour 

Left veiit.3;H 

1902 




to nipple. Male; 23 
yrs. 





”7 

Riuas y Riuas. . . 
WO 5 

Stab wound in 3d left 
.space, 3 cm. from 


About I 

Left vea*. i ■ 


hour 




stemtun 




118 

Riciii: 

Pistol shot wound, 8 

Wound of diaphragm, 

li hours 

Left vent. > 
wounds 

1904 

mm. s cm. within 

spleen and lung. 



and 2 cm. below left 

Very extensive 





nipple. Male; 24 
>TS. 

hmmothorax 

. 

Left vfit.^ 

119 

P..OSA 

Stab wound in sth left 
space 

Wound of lung 

At once 

1899 , 





Bullet wound. Male; ! 
25 yrs. 



Left vest. -- 
forated 


I90S 

and diaphragm. 
Hmmopneumo- 
tliorax 










LeftTCtl.J'=- 

ISI 

Sekki 

I90S 

otuu ^^ouIiu ill dtli ii^iC 

space, in nipple line 





Somerville 

Stab wounds in 4th 

H.Tmopncumothorax 

5 S minutes 

Left vcnt.r-f 

I ^ 


1904 

and 5th left spaces 
within nipple line. 






M.ale 





Stewart, F. T. 



Imraedi- 

Left vent. 1' 

II 3 

Stub wuuiid (il 4fb left 
Space, ^ inch from 


ateiy 


1902 
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Stewart, F. T. . . 
1904 

sternum 

Stab wound in 2d left 
space, I inch from 
sternum. Male, 

Coronary artery in- 
jured during suture. 
Edge of lung 

J hour 

Lcft''£0>'l" 


Stewart, G. D,. . 

colored: 20 yrs. 

Stab wound in 5th left 

wounded 

hours 

Leftveot-*^ 

125 




1902 

Space, ^ in. outside 
nipple 



Left''®*-”' 


136 




2 hours 

Stude. 

1904 

Male 



Left r®'- 



SULTAM, C 

2 stab wounds in sth 

Hmmothorax. i liter. 

Wound of right ven- 
tricle found at au- 
topsy ' 1 




190S 

left space, 2 cm. 
■within nipple line 
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-.-JFT YEiiT'RlCL'E— Continued 



Drainage 



.^Jperative procedure. An- ■ 
::: sesthetic. Sutures 



Course and postopera- 
tive complications 


Pericar- 

dium 

Pleura 

Result and remarks 

■p o£ ard, 4th and sth ribs, 
■■'linge internal. Sutured 

Drainage 

Drainage 

Hemorrhage into 
right pleura 

Died 2 days later. 

section of sth and 6th ribs. 

- >10 anaesthetic. Silk sutures 

No drain- 
age 

Drainage 

Pericarditis and pleu- 
ritis 

1 Died 73 hours later. 

1 

•p of 3rd, 4th and sth ribs, 
■siinge external. Pleura free- 
y opened. Chloroform. 2 
.utures 

section of 4th and sth ribs, 
r^lhloroform. 4 catgut su- 
■ .urcs 

No drain- 
age 

No drainage 

Syncope on table; 
traction on tongue 
revived her 

Recovered. Left hos- 
pital against advice 
12 days after oper- 
ation. 

Died next day; hem- 
orrhage. 

Drainage 

Drainage 


ip of 4 th, sth and 6th ribs, 
..linge external. 3 sutures 

1 

1 Died 72 hours later. 


ip of 3rd, 4th and sth ribs, 
^linge external. Pleura freely 
ipenod. Chloroform. Both 
vounds sutured with catgut 




Died on tabic. 

i 

i 

1 

1 1 

I Drainage ! 

1 

1 

Drainage 


1 

Recovered. 

section of sth rib. Flap of 
_,ith, 7th and Sth ribs, 
I'linge below. No anaisthetic. 

I suture 1 


section of 4th and sth ribs. 
Both wounds sutured with 
:atgut 

IP of 4 th, sth and 6th car- 
•ilages and part of sternum. 
Ihloroform. 6 sutures 

Gauze 

drainage 

No drain- 
age 

Drainage 

Drainage 

Peritonitis 

Died 24 hours later. 

1 

1 

i 

Died 3 days later. 

i 


n flap and intercostal in- 
esion in 4th space, not cut- 
■ing ribs. Ether. 3 silk 
utures 

Gauze 

drainage 

Drainage 

No complications 

1 Recovered. 





Died 3 days later. 

n flap hinged external. 
J.lap of 3rd and 4th ribs, 

, lingo internal. 6 continu- 
' ms silk sutures ' 

Gauze a 
drainage 

Gauze' 

drainage 

Pneumonia. Wound 
infection 

[ Recovered. 

section of sth rib. Chloro- 
orm. 6 sutures 

Drainage 

Drainage 

Pericarditis and plcu- 
ritis 

Died 24 days later. 





Died on table; death 

Jiases and part of sternum, 
^iingc on the right. Sutured 




attributed to pneu- 
mothorax. 





Died 48 hours later. 

'r 'JtU itliU, 7 llUb, 

nnge external. 4 sutures 

age 
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Ixjcation and 

No. Operator. Year character of external 
wound. Sex. Age 


TABLE II~WOUNDS OF TE 


Time 


Complicating , funding Position atdc 

injunes and of heart ucd 


operation 



Left vent c 


Left vent t 


Very soon 
5 ■ 
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"eft ventricle— C oMfiMtted 


Drainage 


-Operative procedure. An- 
v sesthetic. Sutures 


;'r. ip of 3rd, 4 th and sth ribs, 
ringeintema]. Silksutures; 
srst tore out, others placed 
'arther from edge 

-.rip of 4th and 5th left car- 
ages and part of sternum; 
linge on the right. Pleura 
lot opened. Chloroform. 3 
iilk sutures 

section of 4th and sth ribs, 
’leura opened. Anaesthesia 
Very light). One suture 


. .,'Und enlarged; 4th carti- 
■‘^age and part of sternum 
-esected. Pleura opened. 
Ihloroform. 3 silk mat- 
ress_ sutures 

section of 4th and sth ribs. 
- Jo anaisthetic. Sutured 


p of 4th and sth ribs, 7 
ill tn. wide, hinge upward, 
•thor. 7 continuous silk 
utures 

section of sth and 6th ribs. 
,^'leura freely opened. 3 
; ■ atgut sutures 

ision in 3rd left space, 
i;7'ithout resecting ribs, under 
ositive pressure. Pleura 
reely opened. Ether. 2 
rtures 

P of sth, 6th and 7th ribs. 

' hloroform. 3 silk sutures 

ection of 4th rib. ii silk 
' atches 

ection of sth rib. Chloro- 
'.^prm. Silk sutures 

1 of 4th and 5th cartilages, 

• external. Pleura not 
li' 3 ened. Chloroform, i cat- 
it suture 

sction of 4th, sth and 6th 
irtilages. i catgut and 4 

■ Ik sutures 

rcostal incision in 4th 
'ace. Both wounds su- 

■ ired. 3 sutures in each 


ir. Sutured 


ntion of 4th and sth car- 
ages. Ether, s siik sut- 
,<es 


Pericar- 

dium 

Pleura 

Drainage 

No drainage 

Edges sut- 
ured to 
skin; 
packed 
with 
gauze 


Iodoform 

Gauze 

gauze 

drain 

tampon 

No drain- 
age 

Drainage 

Drainage 

Drainage 

No drain- 
age 

No drainage 

No drain- 
age 


Drainage 

Drainage 

Drainage 

Drainage 

Drainage 


No drain- 
age 

Drainage 

• No drain- 
age 

No drainage 

Drainage 


No drain- 
age 

No drainage 


Course and postopera- 
tive complications 


Results and remarks 


No complications 


Slight suppuration in 
pericardial wound 


No complications 


Pericarditis, sero- 
fibrinous empyema 


Plcuritis 


Pericarditis and pleu- 
ritis 

Pericarditis 


3 gauze sponge pads 
left in pleura; re- 
moved on 14th day 
No complications 


Suppurative pericar- 
ditis. Wound in- 
fection 


Serous pleuritis; aspir- 
ation 12 days after 
operation 


Recovered. 


Recovered. 


Recovered. Left hos- 
pital completely 
healed 26 days after 
operation. 


Recovered. Left hos- 
pital 6 weeks after 
operation. 


Died 22 days later. 


Died on table; hem- 
orrhage. 


Died 3 days later. 
Autopsy: myocar- 
dium soft and hy- 
pertrophied. 
Recovered. 


Died next day. 


Died li days later. 


Died 49 hours later. 


Recovered. 


Recovered. 


Recovered. 


Died IS days later from 
I secondary hemor- 
rhage. duc to sup- 
puration in heart 
1 wound. 1 
Recovered. 
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TABLE Ill-ffOUS 


No. 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 


Operator. Year 


Gcntil. . . . 
1901 

Giordano. 

1898 

Giulanio. . 
„I903 
Harte. 


1906 

Kappeler. 

1904 

Nin.s-1 

1901 

Peck 

ipo8 


Schwerin. 

'903 

Thiemann. 


Location and 
character of external 
wound. Sex. Ace 


1906 

Wilms . . 

1907 

♦Duppr. 

1908 


Male; 28 yrs. 

Stab wound in 2d left 
space 

Stab wound in 3d left 
space in nipple line 

Stab wound in 3d left 
spaee 

Stab wounds over 3d 
rib and in 3d left 
sp.acc 

Stab wound in 3d left 
space, near para- 
sternal line 

Stab wound throuch 
3d left (Nirtilace at 
border of sternum. 
Female, colored; 
23 yrs. 

Sharp pointed body 
entered 4thlcftspnce 

Needle 31 mm. in 
tissues, fixed at 
tipper border of 4th 
rib. Male; 23 yrs, 

Stab wound. Male; 
27 yis. 

Stab wound dividing 
4th cartilage. Male; 
23 JTS. 


Complicating 

injuries 


H mmopcricardium, 
large amount 

Two superficial stab 
wounds. Hmmo- 
pcricardium; mark- 
ed heart tampon- 
ade 


Haimopericardium, 
.100 c.c. 


H.xmotliorax, 3 pints. 
Hxmopcricardium. 
so c.c. - 
Wound of lung and 
pleura. Haimo- 
pneumothorax 


Time 

between 

wounding 

and 

operation 


S hours 
J hour 


2i hours 
} to I hr. 
J hour 

} hour 
4 hours 

16 hours 
A hour 


Position ani s 
of heart tr 


Right arlc! 

cm. 

Leftaarid!. 


Left aurld: 
Leitaiiric.'!.|i: 

Left aundf. '• 


Right a'jnc.f' 
auncub n 
groon.ii: 
Right affict 
cm. 


Right acr.C! 

Right srA- 
CO. 

I cm. 

Wtawi*' 


Right a®,'.! 
inch 


* Personal communication from Dr. Edward F. Duffy, Yonkers, N 


TABLE 


, Y. (unpublished). 

IV— MISCELLLN'EO 


I S3 
IS4 


155 

156 

157 

158 

159 


Bardenheuer, . . 
1904 (?) 

Borzvmowski . . . 
1903 


Brachini 

1901 

Mauclaire 

1903 

Pagbnstecher 

1901 

Schubert 

1904 

ZiBMBISKI 

1903 


Gunshot wound 

Stab wounds over sth 
left cartilage. Male; 
19 yrs. 


Stab wound in 4th left 
space. 3 cm. outside 
nipple. Male; is yrs. 

Stab wound, of left 
breast, 3 cm. from 
sternum _ , , 

Stab wound in 4th left 
space, I cm. from 
sternum. Male; 30 
yrs. 

Bullet wound m 4th 
left space 


Stab wound 


Wound of pleura; sut- 
ured 


H.xmopericardium, 

large amount 


Soon 


aj hours 
i hour 


Heart 
3 heart 


groove- 

Heart 

Left 

tep-o'-' 

I 

one 


Head* 


129 


TREATMENT OF HEART WOUNDS. 

I 


~rHE AURICLES 


sative procedure. An- 
t lesthetic. Sutures 

Drainage 

Course and postopera- 
tive complications 


Pericar- 

dium 

Pleura 

Result and remarks 





Recovered. 

Died 18 days after 
operation. 

■r of 3rd and 4th ribs, 
?e below. No ansesthetic. 
Ik sutures 

No drain- 
age 

Drainage 

Left pleuritis. Right 
pulmonary abscess 

if 3rd and 4th ribs, hinge 
;mal. Sutured with silk 

Drainage 

Drainage 


Recovered. 

tion of 3rd and 4th car- 
gos. Ether. Catgut 

No drain- 
1 age 

Drainage 

i 

Pleuritis. Double 

pneumonia 

Died 24 days after 
operation 

cof 3rd and 4th ribs, 
je internal. Ether, 

ured 


1 Drainage 

1 

i 

Pleuritis ! 

Recovered. 

tion of 4th and sth car- 
gos and part of sternum, 
anaesthetic. 3 sutures 

Drainage 

Drainage 

Pericarditis and pleu- ■ 
ritis 

Died 3 days later. 

j-if 3rd, 4th and sth ribs, 
'■‘?e external. Resection 
lart of sternum. Pleura 
opened. Ether. 4 
amidzed catgut sutures 

No drain- , 
age ! 

No drainage 

1 

Pleuritis. mild, non. 
suppurative 

Recovered, 

i,tion of 4th and sth car- 
'■■jes. 3 silk sutures 

Drainage 

Drainage 

Pericarditis, pleuritis , 
and pneumonia 

Recovered. 

.tion of 4th and sth ribs, 
•■•jrofonn. 4 catgut su- 
is in auricle, i catgut 
ire in ventricle 

Drainage 

Drainage 

t 

Pericarditis, pleuritis ] 
and empyema 

Recovered. Case also 
included in table of 
right ventricle 
wounds No. 6o. 

jostal incision in 3rd 
■'ce, resection of ig inch 
rd rib 

Drainage 

No drainage 

Pericarditis, pleuritis 
and empyema 

Recovered. Out of 
bed in 3 weeks. 

ningular flap of 3d, 4th 
'-3 Stnribs,hinge external, 
aer. 3 plain catgut sut- 

!S 

No drain- 
age 

No drainage 

Septic pericarditis; 
double pleuritis; 
pneumonia 

Died 19 days later of 
general sepsis. 


xRT WOUNDS 


entrance and exit 
inds sutured 
• All three wounds 
ed with silk sutures 


>£ 2nd, 3rd, 4 th and sth 
. hinge internal. Pleura 
; • ned. No aniesthetic. s 
sutures 

if 3rd and 4th ribs. 3 
ires 

f 4 th and sth cartilages, 
,5e mtenial. Ether. Both 
r's of ^divided artery so- 
ld with sutures 
tion of 4th rib. Chloro- 
i a. Both wounds sutured 
l?i catgut 


:d 


Pericarditis and pleu- 
ritis 

Severe sepsis; sup- 
purative pericardi- 
tis; discharge of 
silk sutures. Em- 
pyema — thoracot- 
omy, 3rd rib, 6 
months later 
Pericarditis and pleu- 
ritis, purulent 


Pericarditis and pleu- 
ritis 


1 

1 


Died 3 days later. 
Recovered. 


Died 42 hours later, 
due to infection of 
pleura and pericar- 
dium. 

Died 24 hours later. 


Died 4 daj's later. 


Recovered. Operator 
thought bullet went 
through interven- 
tricular septum 
without opening 
either ventricle. 


Drainage 


Drainage 

Drainage 




CHARLES H. PECK. 


130 

teriorly by separate rib resection as in empyema, and not 
through the operative wound. If the lung is collapsed from 
the pneumothorax, aspiration drainage could be employed. 

Careful suture of the soft parts should be made to prevent 
the sucking in of air through accidental or intentional opera- 
ti\’-e wounds of the pleura. Any attempt to draw conclusions 
as to the effect of drainage as regards infection in reported 
cases seems rather hopeless, as the percentage of infected 
cases in the drained and the non-drained cases does not differ 
greatly. The fact that so large a percentage of the fatal cases 
(more than 60 per cent.) have escaped the first danger of 
hemorrhage and shock, and have succumbed later from other 
cause.s, generally of infective origin, leads to the hope that 
the future will .show a substantial diminution in the mortality 
of cases operated upon. 

Already one recent heart wound has been sutured under 
positive pressure (Vidal, Case 136). 

Resection of a portion of one or more ribs without flap 
formation has been frequently done with satisfactory results. 

The quadrangular dap zvifJi hinge external and the lon^ 
intercostal incision with division of one or more cartilages at 
their sternal attachments, seem to me the best methods. For 
wounds far to the right, removal of. a part of the sternum 
could be added to either method. 

To gain sufficient experience by operations upon the human 
subject is out of the question. It is necessary, therefore, for 
every surgeon to whom such an opportunity may come, to e 
prepared to meet it at a moment’s notice. A well forme 
plan of action, rehearsal of the technic if possible on tj 
cadaver, together with the knowledge to be gained } ^ 

study of original case reports and experimental work, 
of inestimable value to the surgeon who may be cal e up 
to meet this important emergency. . _^j^, 

Note. — No attempt has been made to anal)^ze 
all the facts contained in the Tables, page 108 to 129. ^ 
ences are given as completely as possible 
reports, which are replete with interesting and instruc 1 
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tails quite worthy of perusal. Cases incorrectly included or 
reduplicated in previously published series have been excluded 
as far as possible; e.g., the case of Brenner, which has been 
published as three separate cases credited to Brenner and 
Zulehener. No effort has been made to include in the 
Bibliography all important contributions to the subject of 
heart surgery. 
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THE OPERATIVE TREATMENT OF TUBERCULOSIS 
OF THE LUNGS WITH TOTAL THORACO- 
PLASTIC PLEUROPNEUMOLYSIS.* 

BY P. L. FRIEDRICH. 

OF MARBURG, GERMANY, 

Professor of Surgery in the University of Marburg. 

If I presume to discuss before this illustrious assembly 
the subject of the operation of lung tuberculosis, it is because 
the matter is comparatively new on the one hand, while on the 
other it has provided me with a measure of personal experi- 
ence such as to justify one in claiming the interest of wider 
professional circles for this pending problem. Having 
availed myself of various opportunities in Germany, for this 
purpose, I appreciate it as an especial distinction and privilege 
now to submit our experience. 

Through an especially favorable coincidence, I had been 
engaged for several years upon experimental studies concern- 
ing the compensation of space in the thoracic cavity after the 
removal of an entire lung, while my colleague of the Internal 
Department, Professor Brauer, in his detailed studies of the 
treatment of tuberculosis with artificial pneumothorax, felt the 
necessity of more radical surgical measures. 

In these experiments, I showed not only that the ablation 
of one lung is readily tolerated by animals immediately after 
the interference, but I ascertained also their excellent condition 
later, in regard to increase in body weight and further growth. 
The most important feature of these experiments was, that 
when the animals were killed, a long time after (one to one 
and a half years), the cavity caused by the removal of the 
lung was found to have become perfectly compensated the 
heart taking the place of the pulmonary defect, in right-sided 

* Read before the American Surgical Association, June 4. igop. 
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as well as left-sided amputation of the lung; and also that the 
remaining lung shows not only an increase in volume, but in 
a small portion even fills the defect left by the heart on the 
amputated side (Fig. i). Moreover, the diaphragm at the 
site of the operation helped to diminish the defect, by rising 
higher up. The ribs on the operated side undergo atrophy, 
without a rib having been injured at the operation, to such 
an extent that the chest-wall itself helps to diminish the defect 
by becoming fattened and shrunken. I present a series of cor- 
responding photographs, so that those among you rvho are 
interested in this matter, may inspect the specimen photo- 
gi'aphs directly. 

In addition to this, I was enabled to observe, in my former 
clinic in Greifswald, in a patient with extensive tuberculosis of 
the lungs and ribs, a favorable influence upon the pulmonar)’ 
tuberculosis which astonished myself and my assistants, after 
ablation of almost the entire bony wall of the thorax on the 
diseased side. Thereupon, when my colleague in internal 
medicine referred to me cases in which pneumothorax therapy 
proved a failure on account of mutual adhesions of the pleural 
layers, we determined, after reviewing the various possibili- 
ties of surgical intervention, to assist the tendency of a still 
youthful lung toward shrinkage, with tuberculous cavernous 
destructive processes, in such a way that I de-ossified, as it 
were, the thoracic wall by ablating the ribs from the 
to the tenth, from the spinal column as far as tlie cost 
cartilage at the sternum, the lung thus being made to collapse 
towards the hilus. 

The course of our procedures was described last year, i 
an article published in Surgery, Gynaecology and Obstetne 
At the present day I am in a position to look back 
measure of experience which permits me to outline 
sharply the indications for this interference; to state 
dangers are most efficiently managed; and, finally, to sp 
the total results of the operation. 

In adopting this course we. stood by no means on , 
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(as I have always pointed out in grateful acknowledgment of 
their scientific and practical preliminary labors) Quincke, 
Spengler, Turban, and Landerer had previously suggested that 
in all cases of unilateral phthisis showing a tendency to shrink- 
age of the lung, or over cavernous lung segments in general, 
the natural mechanism of the shrinking process, that caused 
the lung which was maintained at a certain rigid tension, to 
collapse through the removal of the ribs should be further 
reckoned with. 

The same idea underlies the attempts of Forlanini, Mur- 
phy, Lemcke and Schell, Brauer, and A. Schmidt, to induce a 
restriction in the volume of the lung through the production 
of artificial pneumothorax. 

The ablation of the bony chest wall must be carried out 
rapidly and accurately, — and this act can be completed within 
thirty to forty minutes, under employment of very small 
amounts of anaesthetic (0.015 morphine, local anjesthetic in- 
jections, and 6-10 gr. chloroform). The atmospheric pres- 
sure on the elastic chest wall now merely consisting of soft 
parts, then leads immediately to a very complete collapse- 
effect upon the lung, similar to pneumothorax. Only in case 
the lung contains calcified or dense fibrous masses in its in- 
terior, or when a former pleuromediastinitis has raised a sort 
of solid resistant rampart in a mesial direction, is the imme- 
diate retraction of the lung not so evident. Also the reaction 
upon the heart, in regard to displacement as well as change of 
the pulmonary circulation, is not so marked in these cases. 
At any rate, however, the intervention leads to (i) collapse 
of cavernous lung tissue; (2) extensive exclusion of the lung 
on the operated side from the respiratory function; (3) re- 
tardation of the pulmonary circulation in this lung; (4) 
through the arrest of breathing in this lung, an essential dimi- 
nution of the lymphatic circulation and absorption. 

The natural results of the interference are, in the first place, 
a considerable taxation of the opposite lung for the respira- 
tory function. Very prompt^ a compensatory increase of 
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volume is developed in this lung,— as I am enabled to demon- 
state to you in the series of pictures which I present (Fig. 6 ), 

A¥hether this immediate increase in volume of the other 
lung develops in the further course into a compensator)' 
emphysema, or whether the increased functional activity is 
followed by genuine hypertrophy of lung tissue — as in other 
paired organs of the body — cannot yet be positively deter- 
mined, as none of the operated patients have died at the end 
of a long time, so that the question could be settled on the 
autopsy table. Here again our current experimental work 
enters into consideration. At any rate, the problem is of great 
theoretical and practical interest, and it requires very careful 
investigation. 

It cannot as yet be considered as definitely settled, and 
there are sure to be certain differences in the course taken 
by individual cases, in how far tuberculous foci of the side not 
operated upon will undergo a more rapid evolution, or be 
affected in a favorable way. In several cases, slight aggrava- 
tions were noted immediately after the operation, but we never 
had a regrettable acceleration of the general course, or a death, 
on the contrary, we became convinced that in the majority 0 
the cases the foci on the opposite side are favorably influenced. 
An unconditional preliminary requirement for admission to t - 
operation is to select only such cases of unilateral phthisis ^ 
which the other side is not simultaneously affected with 
progressive foci, passive processes alone being present. In 
further course, it may prove harmful, as was noted in tvo 0 
our cases, that the de-ossified chest wall remains perrnanen . 
boneless. In the first of our cases, we considered it as a^ 
object of the operation to ablate the retrocostal 
completely as possible, and to make the pleura yield. ^ 

the above experience, we have been led to leave the retrocos 
periosteum behind, at present. It is then in 
render the shrinkage of the lung very thorough wit m 
months, under simultaneous light pressure upon 
side. After this period of shrinkage, the re-establis me 
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periosteal ossification is desirable, in order to counteract the 
bulging out of' a still inflatable portion of lung in the act of 
coughing. A case among our latest observations, in which 
this regeneration has occurred in all of the ribs, belongs to 
the most favorable results of our treatment. 

I have recently gone a step further, in the mobilizing and 
loosening of the lung tissue, by detaching separately in the 
course of the operation the pulmonary apex, together with the 
overlying costal pleura from the entire surroundings, or by re- 
moving the first rib also, thereby rendering the apex of the lung 
more shrinkable. As showing the shrinkage of the lung 
in our recent patients taking place in the course of several 
months, I will mention particularly two cases. In one we 
had to deal with a rapidly progressive and at the same time 
Infiltrating tuberculosis; and in the other a badly weakened, 
desperately ill patient, with extremely severe, highly febrile 
right-sided phthisis. I adhered to my mode of incision 
in all the total pleuropneumolyses, limiting myself only in 
the case of female patients to a predominantly posterior 
incision with full preservation of the breast. In my last 
cases, I detached the apex of the lung by itself and en- 
deavored to induce its shrinkage. The radiographs show how 
markedly the first rib gradually descends in our operated 
cases, becoming displaced mesiall)^ and together with the 
soft parts of the shoulder, the clavicle and the scapula, furthers 
the restriction in volume of the pulmonary apex. In my most 
radical procedure of de-ossification of the chest-wall, the first 
rib had always been preserved, in consideration of the fact 
that its removal adds considerably to the length of the opera- 
tion, increases the technical difficulties, and thus heightens the 
risk run by the patient. Blunt subcostal detachment, on the 
other hand, may be carried out quickly, easily and without 
damage (apicolysis). The total structure of the lung apex 
is thus rendered still more susceptible to shrinkage. My 
original intention in these two cases (October and December, 
1908), was to remove the first rib also; but the difficulty of 
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enucleating the rib induced me to adopt the conservative pro- 
cedure of subcostal apicolysis. In the absence of old perios- 
teal inflammations of the ribs, as a sequel to apicopleuritis, as 
existant in the above two cases, the ablation of the first rib is 
not, however, attended with special difficulties. The first skin- 
musde-flap incision should be carried up higher in the posterior 
circumference^ and the plastic flap be pushed gently away until 
beyond the first rib; the subclavian artery and vein are sus- 
pended in the flap; the anterior and posterior scaleni aretrans- 
■t'ersely divided with the knife at their costal insertion, or de- 
tached by blunt dissection. The insertion of the scaleni may 
be very firm ; tliey^ do not necessarily follow the periosteum as 
it is levered off. The first rib can now be raised with my 


rounded elevator, and removed like any other rib. It goes 
without saying, that the ablation of the first rib induces the 
inost thorough shrinkage of the pulmonary apex. In a case 
which was recently operated upon, I removed the first rib also. 
Several cases have caused me to try circumscribed costal 
ablations when the lesion concerned exclusively the lower lobe 


or the upper lobe, and was apparently circumscribed. In a 
general way, ho\vever, I wish to summarize tire result of these 
operations, to the effect that it Avill always prove advisable to 
extend the scope of the operation considerably beyond luhat 
seems to be required by the extent of the lesion. The reason 
for this is, that the collapse of the lung takes place to a re a 
tively slight extent only when the number of the ablated n s n 
not considerable, and tlie individual ribs have not been com 
pletely removed. The continuity of tlie costal pleura preven 


the lung from sinking in as far as desired. i, ases 

As has been pointed out in my last publications, e ^ 
should be strictly selected^ and only those patients 
upon who have unilateral cavernous lesions, witi a 
passive foci on the opposite side. They must be fee 
evident recent tuberculous processes in other regions 


body, more particularly the bowel. 


\ 
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STATISTIC 

TABLE. — A. unilateral LUNG PHTHISIS. TOTAL PLEURO- 
PNEUMOLYSIS. (lI-X RIB.) 

Case No. 

Sex 

Age 

Position 

I 

Man 

28 

Left side* 

2 

Man 

18 

Left side* 

3 

Woman 

32 

Right side* 

4 

Man 

31 

Right side* 

6 

Woman 

30 

Left sidet 

8 

Man ■ 

16 

Right side* 

10 

Man 

21 

Left side (also apicolysis) f 

II 

Man 

23 

Right side (also apicolysis) * 


B. MULTIPLE TUBERCULOSIS OF THE BODY. I. TOTAL THORACOPLASTIC 
PLEUROPNEUMOLYSIS. 


Case No. 

Sex 

Age 

Position 

7 

Man 

17 

Left side (also progredient 
intestinal tuberculosis and 
nephritis). Death, sth day. 

14 

Man 

34 

Right side (also extensive sup- 
purative costal tuberculosis)! 

13 

Man 

19 

Left side (also laryngotuber- 


culosis, removal of the ist 
rib). Death, 3d day. 


II. PARTIAL PLEUROPNEUMOLYSIS ; PARTIAL REMOVAL OF THE RIBS. 


Case No. 

Sex 

Age 

Position 

5 

Man 

35 

Left side, also right recent 
cavernous phtliisis and 
laiynx phthisis. Death, 4th 
day. 

9 

Man 

47 

Right side, also progredient 
suppurative costal tubercu- 
losis. Death, 2nd day. 

12 

Man 

40 

Right side, and circumscribed 
cerebral tubercle.t 

Certain recent 

cases have encouraged me to extend the pro 


cedure also to conditions of sloxvly infiltrating non-cavernous 
phthisis, since Case 8 showed, that the arrest of respiration is 
in itself capable of creatingf relatively favorable conditions for 
the cure of this t}'^pe of phthisis also. These statements are 
made cautiously and guardedly, hoAvever. 


* = Good, or best, recovery. 

t = No better than before the operation. 

t = State not so good as before the operation. 
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The direct mechanical effect upon the heart, through the 
collapse of the diseased lung’, may constitute a serious feature 
of the operation, as I liave sho’wm in former publications. It 
does not manifest .itself, however, in the presence of conditions 
sucli as those pointed out above, when the lung which is to 
be constricted is already very rich in connective tissue, and 
when the formation of pleural and mediastinal adhesions guar- 
antees a certain stability of the topical relations in the interior 
of the thorax. I have furthermore succeeded in guarding 
against the danger of acute dislocation of the heart, by a 
simple device, namely, raising the arm of the affected side 
above the horizontal plane and still keeping the lung of the 
operated side somewhat in the balance, as it were, through the 
traction of the scapula and muscles, so that the effect upon the 
heart is allowed to manifest itself only gradually. The sum 
total of our experiences is that we have not lost a single 
patient through this cardiac disturbance. 

In so far as the circulatory stasis in the blood and lympb 
currents of the lung on the operated side may mean a direct 
advantage for the local cure of the tuberculosis and for the 
restriction of its further spread, this must be left an open 
question for the time being.. 

In four of our cases, a slight scoliosis of the vertebral 
column has developed, with the convexity towards the side o 
the operation (Fig. 3). The absence of the ribs as points 0 
leverage for the shrinking, accounts for this form of t e 
scoliosis. It is not marked enough in any case, not to ^ £ 
readily accepted by the patients in view of their othenuse 
improved condition. 

The function of the serratus, ele'smtion and other motio 
of the arm are very completely'’ re-established after the ope ^ 
tion, sometimes after having been, impaired during 
months. Only’ recently I had the opportunity'’ of T’j 

three male patients who had been operated upon oh 
side, and had not sustained the slightest loss of strengt m 
right arm and right shoulder. I exhibit the pictures 0 
these patients,’ wdth extensive right-sided cavernous pi 




Fig. 



Case IV. — Extensive cavernous rlght-sulcd phthisis Total pleuropneumohsis. Taoandat-^ 

months, and one year after. 


Fig. 6. 



Case VI.— Diagram showing compen^tory increase 
of volume developed in opposite iung. 
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photographed two and a half months and one year after the 
operation (Fig. 5). 

The“ essential results of this treatment have already been 
published in German periodicals, and I am now in the for- 
tunate position to state that we were again and again enabled 
to note a confirmation of our first experiences. The imme- 
diate results in the course of the disease are usually particularly 
impressive ; defervescence follows rapidly, as a rule in patients 
with a high fever. The subsidence of the fever must be a 
result of the changed conditions of absorption, and accord- 
ingly permits a conclusion as to the favorable influence upon 
the latter, that becoming an objective graduator for the imme- 
diate effect of the operation. 

In every case the amount of sputum is reduced enormously 
(from 200 to 10 cm. and less) within some days, at most 
weeks, after the operation, and the irritative cough diminishes. 
This would seem to justify the conclusion that it is the col- 
lapse of the cavities, after the relaxation of the lung tissue, 
and the cleansing of the cavity wall, which induces this result. 
This is the most impressive feature for the patient to begin 
with. Our past experience further shows, however, that not 
only the cavernous tissue is favorably influenced by putting 
the king at rest, but so also to a considerable extent, is the as 
yet non-disintegrated, infiltrated portions. This is rendered in- 
telligible in view of the encapsulation and cure of tuberculous 
foci, frequently observed elsewhere after the fixation of organs 
affected with tuberculosis. The potential conditions for cura- 
bility are certainly more favorable in the lungs than in most 
other organs with the tuberculous affections of which Ave are 
concerned. Our verdict in this respect must necessarily be 
guarded, in view of the lack of post-mortem evidence. Should 
this observation be further confirmed, it would materiall)’’ 
extend the indications for our intervention. 

In all our cases, an increase of the body weight and im- 
proved subjective condition are noted in the further course. 
It remains of the greatest importance to see to it that in the 
selection of the cases for the operation, the patient has not yet 
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passed his fortieth year, that the general nutrition either is 
fairly good or is rendered as favorable as may be prior to the 
performance of the operation, by means of climatic treatment, 
rest in bed, and dietetic measures. It is also necessary to 
ascertain tliat aside from the diseased lung of one side, there 
are no recent tuberculous manifestations in other organs. I 
should certainly be extremely cautious in the admission of such 
cases, and have only had reason for regret whenever I have 
allovved myself to be persuaded to operate on the request of 
patients who had been dazzled by our results in other cases. 
Three such patients, with multiple tuberculosis (also of the 
larynx, bones or bowel), died in immediate connection with the 
operation. 

Concerning the extent of the affection on the diseased side, 
however, we liave no restriction to offer at present, simply 


repeating that the more complete a restriction in volume can 
be obtained, the more complete will be its beneficial effect. 
Our cases without exception concerned very far advanced con- 


sumptives, in all of whom the prognosis of persistent ^gra- 
vation had been rendered by highly competent physicians. 
Hence, he who interferes with a grave condition such as this 
by means of such a radical operation, , will keep in mind that 
the measure of success cannot be guaranteed, and is neces 


sarily relative only. But even if surgical interference im 
proves the situation in so far only as to lengthen the lives o a 
certain percentage of otherwise doomed consumptives, givin^ 
them a sensation of returning health, and introducing more or 
less positive objective amelioration _ of the general con itioa 
and the local lesion, this means a step in advance w ic 
physicians and patients will hardly fail to appreciate. 



RESECTION OF RIBS, COMBINED WITH EXTERNAL 
PRESSURE, IN THE TREATMENT OF TUBER- 
CULOSIS OF THE APEX OF THE LUNG.* 

BY LEONARD FREEMAN, M.D., 

OF DENVER, COLO., 

Professor of Surgery in Denver and Gross Colleges of Medicine. 

Although so much has been done towards the successful 
management of pulmonary tuberculosis, through climate and 
hygiene, the possibilities of surgery should not be lost sight of, 
especially in cases which resist ordinary methods of treatment. 
Enthusiasm in this direction, however, should be tempered with 
reason and caution, bearing in mind that many obstinate 
cases recover spontaneously. No operation should therefore 
be considered that does not offer at least a fair likelihood of 
substantial improvement, without too much danger, and with- 
out too great a prospect of leaving the patient worse than 
before, although it must be admitted that desperate measures 
may occasionally be advisable in desperate cases. From this 
point of view, such operations as pneumonectomy, pneu- 
monotomy, and Friedrich’s “ costoplastic pneumolysis ” should 
be approached with caution. 

One of the most potent factors in the cure of pulmonary 
tuberculosis, with or without tlie presence of cavities, is the 
gradual formation and contraction of fibrous tissue, which 
seems to be promoted by collapse of the lung and freedom 
from motion. Hence any procedure favoring pulmonai^'^ 
retraction, as a whole or in part, should be of service. A 
spontaneous tendency in this direction exists in the sub- 
clavicular flatness, intercostal hollowing, and drooping of the 
shoulders, so often observed in consumptives; and it is sug- 
gestive that athletic individuals with well developed and 
powerful thoraces often exhibit the most rapid and hopeless 
forms of phthisis. 

* Read before the American Surgical Association, June 3, 1909. 
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Pulmonary collapse may be obtained, to a greater or less 
extent, in several ways : (i) By the production of an artificial 
pneumothorax (Murphy, Forlanini). (2) By extrapleural 
resection of nearly all of the ribs below the first, from their 
cartilages to the spine, and including their periosteum (Fried- 
rich). (3) By the removal of portions of some of the ribs, 
with their periosteum, along the axillary line (Quincke, Speng- 
ler. Turban, Landerer, Garre, etc.). (4) By the resection 
of portions of several ribs and their periosteum directly over 
the diseased part of the lung, usually a cavity near the apex. 
(5) By a similar operation, without the removal of the 
periosteum, followed b}'^ external pressure by means of a truss, 
this being the procedure to which I desire to call attention in 
this paper. 

The Murphy-Forlanini method is quite free from danger 
and is of undoubted value when the lung is free; but when 
adhesions are present its feasibility and usefulness are cor- 
respondingly lessened. In disease of the apex, especially if 
advanced and with a tendency to the formation of cavities, 
the procedure is restricted in its usefulness, because of ad- 
hesions which prevent collapse and cause continuous move- 
ments in unison with those of the thoracic wall. This does 
not necessarily mean, however, that nothing is gained, because 
tuberculosis of other portions of the lung may be benefited, 
but it does mean that the chest-wall directly over the diseased 
apex must be mobilized if the best results are to be obtaine • 

Friedrich’s costoplastic pneumolysis is an extensive opera 
tion and by no means free from danger, especially in t e 
advanced cases where it is most strongly indicated, requinnoi 
as it does, the complete removal of nearly all the ribs, toget er 
with their periosteum. The technic is difficult, because t 
delicate pleura must not be torn ; and the work must be rapi } 
done owing to the weakened condition and defective circu ^ 
tion and respiration of the patient. Manifestly the 
is only justifiable in extensive lesions, where adhesions exc 
the production of an artificial pneumothorax, and w 
ordinary treatment has failed. 
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The removal of portions of ribs and their periosteum along 
the axillary line varies in danger and difficulty according to 
the extent of the operation. Its effectiveness will depend 
largely on the nature and situation of the adhesions and the 
areas of lung involved. An adherent apex, for instance, 
could not be greatly influenced by the removal of a few ribs 
along the side of the chest. 

A limited resection, however, of two or three ribs near the 
apex can be done with perfect safet3L under local ansesthesia 
if desirable, and may be of much service, especially if supple- 


Fig. I. 



Truss forlextemal pressure on -wall o£ thorax after resection. 

mented by external pressure in the manner to be described. 
The chest wall can in this way be caved in directly over the 
seat of the disease, where most needed, thus favoring shrink- 
age of cavities and healing by fibrous contraction. In spite 
of contrary statements I am convinced that much good cannot 
be obtained in such cases by costal resection elsewhere, or by 
the production of an artificial pneumothorax, owing to the 
resistance to collapse presented by the thickened lung tissue 
reinforced b}^ a rigid, adherent thorax. 

This procedure should not be applied indiscriminately, but 
should be reserved for refractory cases with marked and limited 
apical lesions, especially when a tendency to the formation of 
cavities exists. It should also be of service as an adjunct 
to an artificial pneumothorax, when there is reason to believe 
that the trouble in the apex is of such a character that it will 
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be but little influenced by collapse of the remainder of the 
lung. 

In this operation two or three inches are removed from 
the second, third, and possibly fourth ribs, below the clavicle; 
and if it seems to be desirable, the cartilage of the first rib 
may also be divided in the manner suggested by Freund. This 
much has been done now and then with varying results for 
many years, for instance by Macewen, of Glasgow. Occa- 
sionally the periosteum was removed, and often it was allowed 
to remain, but as far as I have been able to ascertain, external 
pressure was never employed. 


Fig. 3. 



Thoracic truss applied, anterior view. 


Fig. 3. 



When tire periosteum is not removed the ribs 
form quite rapidly; hence, seeing that retraction and healing 
are slow processes extending over months at least, t le u 1 
of the operation is necessarily limited unless 
hastened by external pressure. Even when^ the ^ 
removed, at the expense of increased operative ns , ^ ^ 

ened and sometimes almost cartilaginous pleura mus 

the cure. r tlie 

It occurred to me some years ago that co ^P®^ . 

thoracic wall might be materially hastened an jn 

the application of external pressure by means 0 a 

order to accomplish this the second and ^ \paled 

through a flap-incision, and after the woun as 
lost its sensitiveness, a bunch of gauze is place ov 
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and an ordinary spring-truss adjusted so as to make consider- 
able pressure, the pad of the truss resting in front and the 
spring passing over the shoulder to the back, where it obtains 
Its counter-pressure. An ordinary truss with a good spring 
and an adjustable pad will answer the purpose, although it 
may be advisable to shorten the spring and add a large flat 
pad to fit tire back. The pressure can be increased to the point 
of tolerance, either by increasing the thickness of the gauze 
pad or by altering the curve of the spring. The apparatus need 
not be uncomfortable when properly adjusted. 

. It is surprising how quickly and decidedly the chest wall 
can be caved in by this simple and safe procedure, leaving a 
saucer-like cavity, in spite of the fact that the periosteum of 
the ribs has not been removed; in fact the preservation of the 
periosteum may be of some seiwice, in that the re-formation 
of bone may help to retain the full depth of the depression. 
Another service which the truss renders is to assist, by its 
constant firm pressure, in the local immobilization of the 
thorax, thus placing the lung more nearly at rest. 

Recovery from a tuberculous lesion is necessarily slow, 
especially if a cavity is present, and may be protracted over 
tnany months, even under the most favorable conditions; 
hence marked improvement should not be looked for too soon. 
And it riiust also be understood that an operation is but a 
factor in the cure and perhaps not even the most important 
one. 

I have employed this operation in but two instances, but 
in both the results were encouraging. The case-histories 
are briefly as follows : 

Case I. — ^A young man of nineteen, an inmate of The Denver 
National Jewish Hospital for Consumptives, who had been 
afflicted with hemorrhagic phthisis for about four years. Quite 
a large cavity existed in the left lung just below the clavicle, 
from which several ounces of yellowish, nummular sputum were 
expectorated daily. He was weakened and emaciated and there 
was no tendency towards improvement. Portions of the second 
and third ribs were removed, truss-pressure applied, and a 
marked depression rapidly produced. Decided improvement was 
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noticed in about five -months. At the end of twelve months the 
nummular sputum had practically disappeared and has not re- 
turned up to the present time— about eight years. The general 
health has also undergone marked improvement, although he is 
still tuberculous. It is worth}' to note that some months previous 
to the above intervention a spontaneous pneumothorax .had 
occurred, followed by an empyema, for which an extensive 
Estlander operation was done. Although perhaps two-thirds of 
the lung had thus been collapsed, no amative effect upon the 
cavity resulted until the chest was caved in at the apex. 

C.^SE II. — A man of 45, who had had phthisis for twenty-five 
years (patient of Dr. Alfred Mann, of Denver). A large cavity 
existed at the right apex, reaching down to the third rib, from 
which a characteristic expectoration of several ounces took place 
during the twenty-four hours. About three inches of the second 
and third ribs were removed and truss-pressure applied, which 
caused a rapid sinking in of the chest wall. In about five months 
a decided improvement had taken place, tlie nummular sputum 
being reduced to a small quantity. There has been no re-forma- 
tion of the cavity at the end of 7 years and the general condition 
of the patient remains much improved, although there are still 
evidences of the presence of moderate pulmonary tuberculosis. 

Conclusions. — i. The healing of stubborn tuberculous pul- 
monary lesions is favored by collapse of the lung. 

2. This may be obtained by (a) artificial pneumothor^i 
(&) extensive extrapleural resections of all of the ribs, wit 
removal of their periosteum; (c) local resections of ribs, espe 
cially at the apex. 

3. The first method is not always applicable, owing 0 
adhesions and to induration of lung tissue, while the secon 
difficult and dangerous, and should be employed under exce 

tional conditions only. _ , j 

4. The third method is applicable to obstinate trou 
the apex, and can be employed alone or in conjunction 
an artificial pneumothorax, according to circumstances^^^ 
full benefit cannot be obtained, however, unless the 

the ribs, which need not include their periosteuni, is ° 
by the application of firm external pressure in 
suggested by the writer. 


THE TREATMENT OF FISTULA AND ABSCESSES 

FOLLOWING OPERATIONS FOR EMPYEMA 
OF THE THORAX.'!' 

BY ALBERT J. OCHSNER, M.D„ 

OF CHICAGO, 

Surgeon-in-Chief of Augustana and Saint Mary’s Hospitals. 

Although the relative proportion of persistent fistulse and 
abscesses is not so great as formerly after operations for the 
relief of empyema of the chest, since surgeons take the same 
precautions as in aseptic cases to prevent secondary infection 
during and after this operation, they are still sufficiently 
common to be a source of much annoyance to the surgeon. 

There are, of course, other elements of value from the 
standpoint of prophylaxis, aside from that of aseptic operation 
and after-treatment. 

The method advised by Murphy of aspiration and subse- 
quent injection into the pleural cavity of 6 o c.c. of a 2 per 
cent, solution of formalin in glycerine and the plan of making 
tubular through drainage in case of operation instead of 
simply making drainage into the pleural cavity, should be 
mentioned especially. The former method of treatment 
makes the latter unnecessary in many cases, and the latter 
method reduces the number of persistent fistulas and abscesses 
to a minimum, because it eliminates the formation of pockets. 

In cases in which these sinuses or abscesses persist, how- 
ever, in which formerly the method of Estlander and Schede 
gave the most reasonable promise of ultimate success, surgical 
treatment has often been most disappointing. It is just in this 
class of cases that the method introduced by Dr. Emil Beck 
has given the most satisfactory results. 

The method consists in filling the sinus or pus cavity wit 1 
one or two solutions of bismuth su bnitrate and keeping this 

♦Read before the American Surgical Association, Philadelphia, 
June s, 1909. 
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in position by plugging the outer opening with gauze. Solu- 
tion No. I consists of one part of arsenic-free subnitrate of 
bismuth and two parts of sterile amber vaseline; solution No. 2 
contains 30 parts of bismuth, 60 parts of amber vaseline, and 
ten parts of paraffine of sufficient hardness to give the mass a 
fair degree of firmness at the body temperature. 

'No. I is injected every second day until suppuration has 
almost disappeared, then No. 2 is injected in its place. The 
injections are repeated as often as necessary to keep the sinus 
or pus cavity constantly filled with the mixture. At first it 
is necessary to do this everj’^ day or ever}’^ second day, then 
every third and so on until it may be necessary to inject not 
oftencr than once a week or ten days. 

The Table on pages 154, 155 and 156 gives a list of four- 
teen cases in which we have employed this form of treatment, 
and it shows results which are much better than those we were 
able to obtain previously. 

One feature has been most striking. In cases which were 
in a septic condition when the treatment -was commenced, the 
improvement of the general condition of the patient was esp^ 
cially marked. Pulse and temperature became normal within 
a few days and the general appearance of the patient lost the 
characteristics of sepsis. The nutrition improved and the 
anaemia disappeared rapidly\ The discharge from the sinuses 
usually becomes sterile in a short time. 

To illustrate this a short abstract of the history of Case 
will be typical. 

A. S., an Italian laborer, 60 years of age, had a ^ 

followed by empyema of the right thorax, seven mon s 
The pleural cavity was drained; a sinus persisted, 
a large cavity. Three months later Estlander s opera 10 ^ 

performed with excision of three ribs. The },p5. 

severely septic and anaemic condition when he entere ^ 

pital October 5, 1908. An injection of 720 c.c. of mixtur 
was given and the patient put to bed. ^ In two days 0 
was injected, but by this time the septic condition a 
decreased, and within a week the patient became no 
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his anaemia began to disappear. For one month injections were 
made every second day, the quantity in the meantime decreasing 
to 35 c.c. and the patient acquired a rosy appearance. Then he 
was sent home, — at first, to return twice a week to have a few c.c. 
of No. 2 injected, and later only once a week, a sufficient amount 
being used each time to fill but not to distend the cavity. 

At present, June i, his general health is perfect and there is 
but a superficial sinus which holds scarcely 5 c.c. of the paste, and 
which will undoubtedly heal completely in a short time. 

A second case. No, 3, seems worthy of special description 
because it is one of the cases that were formerly extremely 
difficult to heal. 

History in Abstract.; — F. C., American, age 35, miner, had a 
severe fall nine months ago while working in the mountains; 
this was followed by pneumonia and then by a right sided 
empyema. This was drained through a rib resection opening. 
Seven months later an Estlander operation was made, with resec- 
tion of three ribs. At the jend of two months the patient came 
under our care — November 24, 1907. At this time there was a 
sinus discharging pus freely, and the patient coughed up the 
same material. This was before Ave were familiar with the bis- 
muth paste treatment — so we perforrried Schade’s operation. The 
patient did well for nearly a week, when he developd a phlebitis 
in both femoral veins. He became markedly septic and emaciated. 
Four weeks later he still expectorated pus, and there was a free 
drainage of pus from the wound when we began the injection of 
No. 1 bismuth paste. He expectorated much of the 650 c.c.^ of 
the paste Ave injected. We repeated the injection, each time 
simply filling the cavity Avithout using any force. The pus and 
the sepsis subsided rapidly. In ten days he appeared like a differ- 
ent person, and in tweNe Aveeks he was perfectly Avell. 

I liaA’-e used this method in fourteen cases at the Augustana 
Hospital in the treatment of sinuses or abscesses A\diich have 
persisted after operation for the relief of empyema of the 
chest. Three of these cases had been operated twice and one 
three times before this method was employed, Avithout obtain- 
ing a cure. Of the fourteen cases ail but tAVO, Avhich are still 



SYNOPSIS OF CASES OF THORACIC FISTULAS TREATED BY BISHUTPI PASTE INJECTIONS 


154 ALBERT J. OCHSNER. 




*0.5 

B 

o « 

O H 

o u 

V) O 


w 


M*rj « 

O o 

-s 

a O 

Cl*-* ■*» , 

o 

E o c 

n*<5 d*^ 

o 

c E c 5 


M "« ts^gs g 

4j . .S Cc “ -3 

C u E.tJ o 

'■ ■* c5 ^ 


r.s Cc 

C o B." o 

c.x 

"ortH8na.S 

pC 


I § otig 

c p .0'B5> 

•p.s c “ 0 "^ 

“"•Bo"'3g 
ego" ".2 
og,".. “B" 

Ph 



fj VJ c5*s;*3 ' o Vi 
r! 3 C o 5. c 

o C2 5 ^ ^ Q 

^ O «2 o w .S 

**"4 >1^ rt -jj 

' O Q. U*C^ O 
t3 , e c2 CC ^—.£1 
o u c 5 a VI’S P 

■■goWcEgS- 

o O i5.C'S c 

o'^-a 

3 ^ 


O o 


rt 4) 


v;x 

,H « 


•g S fi c 2 

*J C*> Of- f-KxO y 

^ w «C5 c5co >v;J 
< 


|la|5_s 

” E*C « 5t^ 

^ g g rt 

o '^S.5'? 
oop S 

o t>>^ 3-3 
^'C c'^ a " c 
c =.2_ -a-S 

0*Srt " g c ^ 

£^?.H ^*52 3 c 

g 0*3 M 

t:J 


• eg**"**-# •6'*4J 

3 O O OJS;3 C 

sBrtotisrJ 

&.C rt w o5d 

g S c g g - g 
> ^ o *'5 g ^ , w 

iSE'-sj^.s-g-g^ 
S|''S!v.S«g| 
« o.£ E P 

^ u30eL.*^gH 

BeTaB““‘'£i 
g*s ^ g 

£0 ’SsSjsSS 

3.rt*^(33u'«jr^ 
g C i/i 

W 


'•ao-. 

C 4J M C I? C C C 

^*0 0 S § 53 D ST" ^ 

Sg-gpg p2| 

^Ort gc-5« o 

ot^-nS^-SSfe; 
ogiia -SBeSP 
gag„-g. g^agE 
E.ogSoox.""^ 

g^BoH2ii£'S"£ 


«M t*. * * 

o?5! ^ 

c»3 trt 

o C g * 

o C C 

s C*3-» 

to 
a 


' g 

« g 


M «4 o c 00 

8*'.B§. 

ai" ocS 



“?Sc 

g"gl 

“0'S § 

ja ".S' « 

« u-S •• 

Bo ?. 

.9X3*1 S 

t3i.6§ 

.C 


s.|s 

cg§ 
g'^o 


1“ 


n.2 


C " 

B«b 


orr^n 

g2oo 

ifj 
14 I 

c-§c«5 

.0 g 3 g® 
<5 ^0 O'® 

c; 3 0 

♦s; w rt o+» 

fl 


Date 
of second 
operation 

. . N 

1 • • t*o : 

1 : : B*? : 

: : If" : 

• : */ >■ : 

: : So 

oz _ 

Date 

of primary 
operation 

Dec. 39 , 06 

Oct. 13, 07 

Mar. 14 , 07 

Apr. 16 , 08 

Discharged 

f- 00 ^ 'g 

0 0 0 • 

f-. <"• 

« M W 

1 • -s i i 

>2, PH "3 

Admitted 

0 **" * *0 

0 0 0 . 

0 2 H 

(i Ht Cl 

Q 0 Z ^ 

o3v 

M CN 'm 

H >0 W 

X3S 

PH PH S 

J 8 qiuniz 

pi^idsoH 

_ 0 
^CI Vi 0 ti 

CO *^2 

C7» Vi 

M e« ” 

J^quIn 2 ^^ 

rr 

H f« fO 



155 


FISTUL/E AND ABSCESSES AFTER EMPYEMA. 


NO * •<-» >» 

O tS O in 
iJ«« o o 2 C 
0-0 g CXjg o 

0. rt *3 w 
o« ^ 2 
^ w 2 o 

.2 ow 
. w G , 

t>2|73S°" 
*5 to? o P.U to 


^ ag’rt’g w S 
oo^.-ggsg 

04J > w ft) q 
+>CQ tn-^ , 3 

S .uoSJtsO- 
J3.2 0) -42 « 

“gg.2‘^-=o 

|o.-S« 6 G-g-S 

g-al 

g.S oO 'to'O o 

W 

A ^*0 yS fO Jlj 
^ rt OJ3 

ja >-.S ,,.2 j; 

M lo »H5 ^ >» 
.2 53 8 >.s 8^ 

s-§ill§5 

»•-»•♦.» o^<5 o to 
B 


12 ^ cfi ft) 

2|42^B§ 

v.S « 

C Mw ^4jr3 
•3 2 S O O 
Si*^ o C ca “ 

*“ -5 o o 

■“ »- o R So 6> 

C o cj 2 

.242’g'o-s >.§' 

■g ca.S.SM.S'w 
Oh 

*rcx: c >.i-o>a 
„ ot)'"53 ° U oa 

^•g gi'^is 

+j o ON-tf V- rt 

::2SI«isa 

°S|g.o-g:2| 

. 8? i.s &■§ 

3^=S8“gg-a 

3 O.'rt 0*0 C.® C 

J g<MCO B B O -ZS cd 

w 

o«2" 

;?• o — 

S 


Is"! 

•“ >.•- s 
S g-S 

V3 G rt 2 ^ 

o g a 5 - 
.2.§Oo5 
c 


io-S-i 

StJ-O B ” S p 
G. t) ora j.'d 2 

bo StS 5^ tj 


CbOii O 
o p O 

> fe. a't? 
c 

5- n o 

ft) r'o 
*a 043 

gSj:'’ . 

S ".S 
•Sf gg 

44» to ^>5: 

C*- CA o ? 

ft>tJ W t) ^ 
•r; <3 ft) o ” 
■^Oiuu ^ 

gflll 

&-o5|| 

bo C S rt 

rt.H o ^ ^ 


33 N G w rt c 
'P'P 

cxi a o, cj “ 

8-S,°Cd" 

■g o B S.8 

ciSSaS 

*842 "Brn ° B 
co*a W ^ 

W 'dr 

.2 p 3 o ft) 
ti rt'O-^ xnJS ► 


g-|-^ gag'd. 

^ ®'*d 

w W d ft) 3**'< cj 

• & . - Mja 0.S . 

g'Shcg g..g' 

°'^ o g-gr; Ef^O' 

••'d O *-••— •<-*J2 » 

M g o P.'d a o *3 M 


40 i *0 

Isgi 

O > W 

O B 


bOat;:3a^o+^ vioc>-«f34-» 

.5 O - G o ^ C O B _ 

la^s^S^sIgiSS-gl 

^-o w S^rs Si 5 rt d 
.2 -^3:2 "-5.0 «- a -E 

B .S' 0 «-g,“g .-cImS 

Stu .g.g .g’BfiaogpB 

H e " “a“ g-S " c O § g.E 

?'o S d.iS d 5^o_fta e d 

0.2 aJ3 e U 0.2£ U 

g 2*-»o 6 Mi3*o g 6 C dB'O 

w w 

o2 O'&M 2 0 '° ° 

Q .Ou.S Qoi**-- 

‘^03 01?^ *^00 0 “SI 

o 0*3 fl ot£T! ■** 

i-22:5 l-°“'’i 


Ul • ^ W 40 

§g&°l 

.2.0 2 ” c 

G^ O O 
O c*a *» u 

ft) 0^.7 ft) 
.3 Qfti H M 

c 


o.-s Ji § 8 

^'o o 

^.a-o'Ss 

0..C cSi! 

g to C3 d (A 

wS 

n*® ^ • 

C SJ G 

o»® g 

o ^ G o 

40 " ft) o 

tK®Qoc» 
^ ft)W O On 

i> W ® B * 
i C K fO 


I w SL a * 
; ^75 rt ® J 
» d > 'G '*■'* 


Cud K'd 

ad > S o 

^.S^g.2 

.5^ O o c. 

SuS O g, 

'o tJ G 

:«^|g 

E fi.-9'B® 

ft) ‘3 

g;o.c^ S 
g E a 
W 


- " " 
£=■<- 
S" r^S 

•“ n 9 
C g’§l44 

•2 “ - « 
40 ^ _ w < 

*Sc3 M ?•§ 
,5 



SYNOPSIS OF CASES OF THORACIC FISTUL^E TREATED BY BISMUTH 


ALBERT J. OCHSNER, 




FISTULyE AND- ABSCESSES AFTER EMPYEMA. 


157 

under treatment, have been cured, and these two are making 
satisfactory progress. 

This treatment has proven most satisfactory in our prac- 
tice. We have used it only in cases with sinuses, although it 
has been suggested to aspirate the pus in empyema and to 
inject the paste into the pleural cavity through the trocai*. 

There has been no case of bismuth poisoning in our series 
of cases, although this might easily occur — as it has when 
cavities in other portions of the body have been filled with 
large quantities of bismuth paste. If this occurs, Beck advises 
the immediate injection of hot olive oil, 110° F., which will 
dissolve the paste and facilitate its escape through the outer 
fistula or through a drainage tube, which may be inserted. 

The injection is made with a large, ordinary glass syringe, 
just enough force being employed to fill the sinus or cavity, 
but not enough to cause forcible distention. The outer open- 
ing is carefully plugged with sterile gauze. 



EMPYEMA THORACIS * 

BY ALBERT VANDER VEER, M.D., 

OF ALBANV, NEW YORK, 

Frofc-iior of Surgcrj- in tlie Albany Medical College. 

Ir is safe to assert there are few lesions where the physician 
and surg-con are called upon to assist each other in diagnosis 
and treatment, more interesting, and, at times, more difficult, 
than eftusions within the pleura. Plastic pleurisy may have 
its surgical complications, but it is largely a medical condition, 
and one wherein the surgeon is not so much concerned. The 
serous effusions, however, present an entirely different histoiy 
and line of procedure. Few conditions give so entertaining a 
solution of questions that, seemingly, forty-five years ago, 
ivere so hidden and mysterious, studied at that period, and 
even for two decades later, vn'th the finn belief that surgical 
intervention was too dangerous to undertake. As one recalls 
these early impressions one cannot but feel encouraged over 
the fact that in this line of investigation operative surgery has 
made advances commensurate with the pathology and technic 
of other important branches of our art. It is not my province 
to discuss why a serous effusion in one case — where o^^ 
fourth, one-half or even more of one side of the chest may he 
involved — may continue for months, or even years, withori 
any’’ evidence of pus being present, and yet another case wh 
the same clinical history may in a few weeks or months ter 
minate in pus and present the condition we term ernpyenu- 
The only argument I have to offer in presenting this pap^f 
is my personal, practical experience. The point I wish to hnUo 
out is the change, in myr time and in the memory^ of ^^''5 
members of our profession here to-day, in the surgical trea ^ 
ment of these cases. The wrillingness with which the gcac'' 
practitioner encourages the surgeon to approach these cas 
to-day, compared with four, three or even two^^^^ 

* Read before the American Surgical Association, June 4 , ^ 9 ^ 
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ago, is comparable only to the advance that has been made in 
the treatment of lesions of the appendix, the gall-bladder and 
other organs within the abdomen ; yet it cannot be said that this 
change is entirely due to the aseptic surgery that has permitted 
us to invade the peritoneal cavity so boldly, for the technic of 
the two operations is very different. My early recollection of 
surgery of the chest presents a strong contrast with what we 
are now doing so fearlessly. Then, when once it was de- 
termined to evacuate fluid from the pleural sac (almost in- 
variably pus) what precautions were demanded! We had 
had it impressed upon us by such splendid men as Trousseau 
and others, as early as 1846, and again in 1864, that the 
operation for paracentesis was an exceedingly grave one, and 
should be had recourse to only “ when there is danger to life 
from immediate suffocation, or when the effusion is very 
large.” Marrote, writing at the same time, gives a clear dis- 
tinction between serofibrinous and purulent effusions and 
states, " that the radical operation of incision is the only one 
in purulent effusions that is at all likely to lead to a cure,” 
and he was right, yet how very slow were our surgeons in 
following this advice. How well do I call to mind the dis- 
cussions in our societies on up to 1880, as to the manner 
of treating effusions within the chest, in reference to evacu- 
ation and the entrance of air. In my early years of practice 
I had read Bowditch’s discussion of the subject, presented as 
early as 1852, in which he advocated aspiration, and its appli- 
cation to all thoracic effusions ; later another paper, published 
by him in the American Journal of the Medical Sciences, in 
1864, in which he denies “that any ill results are likely to 
follow, or that purulent effusions cannot be effectually with- 
drawn through the capillary tubes provided for that opera- 
tion.” These were convincing contributions, yet how man)’’ 
suggestions were made at this time controverting his views! 
One very ingenious method was that of fastening about the 
cannula a portion of rubber tubing, or rubber dam, in such a 
manner that a trocar could be introduced and withdrawn 
tinder water, and the operation performed in such a way as to 
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exclude the entrance of air into the chest cavity. This was a 
method that was advocated with a good deal of earnestness. 
My study of Bowditch’s papers, and the experience I had 
had during the Civil War, led me to believe that these cases 
required free drainage, and that this fear on the part of the 
physician, and his unwillingness to yield to the advances of 
the surgeon’s experience, would pass away; yet how slow was 
the progress. The method of simple aspiration carried with 
it such a high mortality that aseptic surgery was hailed as a 
factor of great assistance, and incision was encouraged, but 
only with the emplo3TOent of the strong carbolized spray. I 
have often seen this used, and compelled myself to make use 
of it, because of the pressure brought to bear by the attending 
physician, who wanted Listerism carried out to the utmost, 
and yet how clearly would nature demonstrate her ability to 
take care of the chest cavity if only a free opening were pro- 
vided! In 1864, Dr, Howard, of the United States Army, 
was permitted to go to the front to treat gunshot wounds of 
the lung by immediately sealing the wounds of entrance and 
exit with collodion, then applying firm compresses over the 
chest, the object being to exclude the air. I had an oppor- 
tunity of witnessing this procedure in several cases, and m 
every instance if the effusion of blood did not force the dress- 
ing the accumulation of pus would be such that the dressings 
would become saturated and nature would assert her desire 
for free drainage. At that time I considered thoughtfully the 
fczv remarkable cases, such as that of General Shields during 
the Mexican, and others, in which it was said a silk handker 
chief was passed through from one opening to the other, re 
covery following, and it seemed to me that Dr. Howar s 
method would soon be counted a failure, which it was wit in 
a very short period. However, I did not make use 0 
impressions afterward, in civil practice, for the opinion 
the general practitioner with whom I came in contact 
opposed to any such procedure as a free opening into ^ 
chest, but Dr. Bowditch’s views -were gaining groun nn 
were bound to prevail. 
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Among the number of gunshot wounds of the chest and 
perforation of the lung treated successfully by myself during 
the Civil War, the following is most typical: 

Lieut. A. N., 66th N. Y. Vols., aet. 21 years, July 21, 1865, 
while with his company, in trjdng to control a riot, was struck 
by a Minie ball, which entered the cavity of the thorax between 
the sternal end of the left clavicle and the second rib, without 
fracturing either. The wound was received while advancing 
towards the person firing, who was not more than fifteen feet 
distant. This bullet passed directly through the apex of the lung, 
making its exit Just above the spine of the scapula, fracturing 
the latter bone severely. He was wounded at six p.m. and I saw 
him about a half hour later. The patient was bleeding very 
freely, expectorating blood, respiration extremely difficult, pulse 
rapid and hard to count; pupils largely dilated; suffering much 
pain. I immediately gave him gE of morphine, continuing the 
same as needed, at the same time giving as much brandy as he 
could swallow — in all about six ounces during the night. Ice 
compresses were placed to anterior wound, and hard linen ones 
to posterior exit of ball. Two minims of tincture of aconite 
were given every two hours next day, with small pieces of ice 
in mouth to allay thirst; patient kept absolutely quiet on back; 
apparently little hemorrhage, and no blood expectorated ; no color 
in face or lips; very anxious expression; passed urine in small 
quantities and infrequently. More comfortable during second 
night, but somewhat delirious. Pulse 120-130, short and quick, 
feeling the effects of stimulus ; catheter necessary to relieve blad- 
der of a large quantity of urine ; no desire to move bowels ; very 
restless third night, starting suddenly and saying he would die if 
something was not done for his relief. Under assuring words 
and medicine he quieted down. Complained of bed feeling hot, 
changed same, but not his shirt in which he was wounded. He 
had Wed sufficiently to saturate two thick hair mattresses, and 
blood was beginning to drop to the floor. Fifth day expression 
improved somewhat, and pulse, under aconite, reduced to a oiR 
100; respiration easier. Air passed in and out throug ot 
wounds when compresses were removed. Evidently a arge 
brancli bronchial tube had been injured. Same genera 
ment continued until June 28, eighth day. wlien aconite uas is 
6 
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continued. Bowels moved and patient passed urine freely in nor- 
mal manner; appetite good; partook freely of beef tea, soft 
cooked eggs, etc. Patient had been a prisoner for several months 
in rebel prison in 1864-1865, and we feared a return of the 
chronic diarrhoea he then suffered from. Free discharge com- 
menced at this time, June 28, from both wounds, at first clotted 
blood, then pus. Wound was kept clean by frequent washing 
with soap and warm vvater and a saturated solution of chlorinate 
of soda, also the use of a silver drainage tube posteriorly. July 
12, general condition much improved ; no secondary hemorrhages; 
treatment continued about the same; very small amount of stimu- 
lant given. Anterior wound healed ; pus still discharging from 
posterior •wound ; there seemed no way of measuring the quantity, 
yet it saturated a large pad and the back of his woollen shirt 
twice in twenty-four hours. Morphine in divided doses during 
the night to malce him rest easily ; tincture of iron continued, and 
some color in lips, but not much in face and his hands were pearly 
white. July 15, in a.m. had a decided chill, not very free per- 
spiration following; entire loss of appetite with some looseness of 
bowels ; reason to fear pyaemia ; gave free doses of quinine and 
stimulants. Chill did not return and in a few days he felt better. 

July 28, I removed several portions of the necrosed scapula; 
respiration good in lower lobe of left lung; lack of it, with entire 
dulness, on percussion of upper lobe. Discharge from^ posterior 
wound enormous. 

August 3, patient can now sit up in bed and is able to be 
moved to his home in Westchester. The journey did not seem 
to exhaust him a great deal. He did well for about a week lyhen 
a severe attack of dysentery came on and reduced him rapi }'■ 
This yielded to treatment, and without further hindrance he wn 
tinued to improve, and in a month was able to leave his bed. ^ 
discharge of pus continued quite freely for a, time but gra ua^) 
ceased, and on October 15 the posterior wound had heale e” 
tirely. Marked depression under left clavicle and some 
of left shoulder : auscultation and percussion showed htt e 
of upper lobe of left lung. He began a gradual course 0 
cise, continued his good diet and improved very rapidly- 

July 4, 1866 , 1 was surprised to see what a complete re 
he had made. He had entire use of the lung, except a sm F 
tion of the apex, apparently just above the track of t e a • 
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There are some points of particular interest in this case: 

1. As to the great amount of blood lost, and the probable 
result had the wounds been closed in accordance with Dr. 
Howard’s method, and the blood allowed, or forced, to remain 
in the cavity of the thorax. 

2. The enonnous quantity of pus discharged and in spite 
of this the ability of the patient to keep up. 

3. The entire recoveiy of lung after it had been so long 
out of use, or in a state of collapse. In this case there was 
marked empyema. We attempted relief from this condition 
by using a silver tube and keeping the wound in a dependent 
position, which I think was most beneficial. 

In January, 1909, I had an opportunty of examining this 
wound, at Los Angeles, Cal. The Major had been living in 
southern California for two winters, the climate appealing to 
him as affording more comfort than that of New York. 
Scarcely a scar could be seen at the point of entrance and exit. 
He had perfect use of his arms, and Dr. Podclinger, who was 
so kind as to examine him, assured me the lung was quite 
nonnal in its function. 

This case in my earlier years gave me much comfort in 
the treatment of cases of empyema, traumatic ‘or otherwise. 

As late as 1878, Powell, who was one of the best authori- 
ties at that time, in writing upon the subject of empyema said : 
“ As it is clear that we cannot empty the pleura even in recent 
cases without admitting air in place of fluid, we must adopt 
one of three methods : ( i ) Either to disinfect the air ad- 

mitted into the pleura, and having inserted a cannula, to close 
the wound with antiseptic dressings to be renewed with the 
same precautions every three or four days;. or, (2) to malce a 
double opening and introduce a drainage tube, so as to pennit 
the escape of pus as rapidly as formed; or, (3) to make a 
single incision or free opening and insert a tube through which 
the pleura can be daily washed out with some disinfecting 
fluid.” Of these three methods he says the first is to be 
preferred. At this period, or about 1880, and for the next 
five years, the discussion that older physicians gave the treat- 
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men of cmpya;,na, either by tapping or drainage, and M, 

much later, by resection of the ribs, was most strenuol a' 

emphatic. Occasional reports of a single case, by eamea 
operators, such as Martindaie, of Port Richmond, ZtnW 
m the American Journal of the Medical Sciences, July, i88i, 
were ^vcII worth studying, and illustrated the good effect of 
through and through drainage. In the Medical Neivs, May 
7, iSby, Dr. Strickler of Colorado Springs presents a most 
interesting paper on resection of the ribs and the treatment of 
empyema, but at this late period the old theories were in fiis 
mind, for here he states, that no disturbance was caused bj 
the admission of air into the chest cavity.’^ 

In my own mind, the decade from iS8o to 1890 presented 
a period of time when I had worked out the treatment of 
pleuritic effusion, and it has been my guide since. Antiseptic 
surgery, b}' means of the carbolized spray and aspirator, mas 


not practicable in the treatment of such cases, and this became 
my fonnula : In a diagnosis of pleuritic effusion, when the 
temperature and pulse indicated that the fluid was yet sterile 
scrum, I have insisted upon a very thorough effort at medical 
treatment being made, such as the use of a thoroughly di] 
diet, local application of blisters, free evacuation of theboweis, 
outdoor exposure, and plenty of sleep, and I have seen man) 
liappy results, both in children and adults, the latter mom 
particular!}'. AVhen there is a rise in temperature, increa.e in 
the pulse rate, perhaps a chill, and later a marked leucocjdos' ' 
and the suspicion arises that pus may be present, I 
insisted upon a free evacuation, but I have had strange ev 
enccs occasionally. The evacuation of pus by 
trocar would result in the recover}- of the ^ 

case was held up as an illustration by maa> ^ 
physicians in the neighborhood as one in u ici 
by means of the rubber tube w'as not • j^o^vevc''- 

was offered for non-operative intervention 
was finally the ground of compromise . 3 

and the drainage tube did not bring about a go 
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a reasonable time, I was not willing to yield any further to 
the conservatism of the good and respected family physician. 
If, however, the fluid remains sterile I believe a small per- 
centage of these cases will recover by judicious, repeated use 
of the aspirator, but when once pus is discovered the use of 
the trocar and introduction of the rubber drainage tube is 
admissible, having the opening as low down as possible, and 
keeping the tube within the pus cavity. This treatment in 
cases under twenty-one years of age gives a very large per- 
centage of recoveries. Failing, however, at this time in life, 
and particularly after the age of twenty-five, in this line of 
treatment, then resection of one, two, three, or four ribs, two 
to five inches, becomes necessary. 

I have a record of a number of cases of pleurisy associated 
with malignant conditions not only of the lung but of growths 
elsewhere, in which the patient suffered from the associated 
attacks of pleurisy, and where I have seen marked relief from 
simple aspiration, going no further in other cases than to 
introduce the rubber drainage tube. 

Cases of double empyema have, in my practice, been very 
fare. Much has been said regarding the danger of syncope 
and death, in the evacuation of pus, in all cases, either double 
or single, but the only fatal case I have encountered was that 
of a boy four years of age, who was suffering from double 
empyema, who had little breathing space left, and was very 
nervous and frightened at the thought of having anything 
done. Local ansesthesia was attempted, but his struggles were 
so great we were finally forced to give him a general anes- 
thetic, and just as I was puncturing the right chest the little 
fellow collapsed and expired. It has been my custom to 
evacuate the chest with great care, always insisting upon 
the horizontal position of the patient, and I have seldom seen 
a case of syncope. This case was a sad one in rnany ways 
and not infrequentl}'^ quoted by friends when a similar line of 
procedure was suggested. 

The use of the rubber drainage tube as the sole dependence 
in the treatment of cases of empyema, especially in adults, 
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cannot be considered as a successful method. In children it 
is likely to produce more serious deformity, and adults, if they 
do not recover at once, undergo a prolonged illness. Unless 
the patient’s surroundings are especially good, and the 
previous family'’ history' above all possible suspicion, I have 
noticed that tuberculosis, in many instances, presents as the 
final condition. 

It is interesting to note how the cavity of the pleura is 
disturbed and the distressing cough and irritable conditions 
that present when the loss of the drainage tube takes place. 
I have been called to see these cases and have noticed thereat 
disturbances that presented in a train of symptoms having a 
most depressing, unpleasant effect upon the patient an 
friends, but I have not yet met with a case in which a foreign 
substance eluded resection, an accident that ought not to 

occur. , . 

That empyema has claimed many methods and a gr 

variety of operations for its relief cannot be denie , u i' 

many surgical questions the solution has been delayed th^g 

the tenacity with which the family physician vou , m 

days, adhere to milder surgical procedures , t is, ov 

finally passing away. Their views were grea y 

spected and their arguments for a 

ment of these cases met with some success, bu 

and feel able to assert that there can i/a num- 

Ihat the sooner a case of empyema is reliev ( 

her of cases resection of the nb is rea y nec ry, 

this line of treatment must prevail to a greater g 

future than in the past. _ ,.,.t:prUon and when 

In the washing out of the cavity, drainage 

employing simple drainage by means of h ^jyect 

tube. I have had my attention called 
of the use of peroxide of hydrogen. ^^tiseptic, emplol' 

and long since I have counselled agai h 
ing much milder preparations which do not gi 

so much distress. , . es that have 

I have observed with much interest the 
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come to me, and in which I have been called in consultation, 
where the patient had a rapid change from the formation of 
serous effusion into that of pus, and the general infection of 
the system, as illustrated by the following case : 

M. R. set. four years; history of tuberculosis on maternal 
and paternal sides. Case came under observation July 3, 1908. 

Previous history ; Supposed to have had enteric fever when an 
infant ; a year ago suffered from quite a severe attack of whoop- 
ing cough ; ten weeks ago had an attack of measles, later followed 
by pneumonia. In the early part ‘of the attack of measles patient 
had otitis media of right ear, and which soon discharged quite 
freely. About this time left knee began to swell, and a week 
later swelling of the right shoulder. At the end of five weeks 
drainage tube was introduced and pus drained from bursa of left 
knee and abscess about right shoulder. Two weeks later em- 
pyema presented and trocar used, with introduction of rubber 
drainage tube in right pleural cavity. Knee and shoulder im- 
proved but drainage from side not satisfactory. July 3, 1908, 
two ribs were thoroughly resected and an abscess containing about 
500 c.c. of purulent fluid escaped. Drainage continued very 
profuse. From this time on patient improved rapidly and has 
made a splendid recovery. 

That repeated cases of pneumonia often deceuve the 
general practitioner, regarding the complication of empyema, 
and as to the possibility of tuberculosis being present, is, in 
my mind, a fact. 

I have sometimes witnessed a very earnest discussion, on 
consultation, as to whether the case was one of simple plastic 
'pleurisy, one of chronic consolidation, or one of true empyema, 
and I have no doubt in my mind that tliere are many cases of 
pneumonia associated with pleurisy in which an unexpected 
condition of empyema creeps in and is present without being 
recognized as promptly as it should by the family physician. 
The following case, one of many, is of some value in illustrat- 
ing this point : 

J. W., set 45 years, farmer by occupation. May 8, r^8. 
suffered from pain in right side, and in June had an attack o 
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pneumonia, same side.^ This was followed by attacks of coughing 
and pain on inspiration. Cough paroxysmal, which had per- 
sisted since onset, usually occurring during morning hours, at 
which time patient expectorated freely, coughing up profuse 
secretion, described as resembling oyster juice, with sweetish 
taste, but free from odor. At times he had expectorated a quart 
of this material, and not infrequently a pint or more. During 
attacks pain was present on right side of chest. Had lost in 
weight and strength. No history of night sweats; otherwise 
histor}' negative. There was much discussion as to the case 
being one of tuberculosis or consolidation from pneumonia, pos- 
sibly plastic pleurisy, but with no admission as to empyema being 
present. Blood count did not show a leucocytosis above 6250. 
Frequent examination of sputum showed an enormous number of 
pus cells, but no tuberculosis. 

May 14, 1908, I believed the patient was suffering from em- 
pyema, and did a thorough resection of the fifth and sixth ribs, 
opening into a large abscess cavity with an adhesion to the fourth 
and fifth ribs and to the pleura that acted, as the lung had con- 
tracted, to give it the appearance of an hour-glass contraction. 

, These adhesions were loosened and revealed a free opening into 
a large bronchus, also marked necrosis of the ribs. This cavity 
was well packed with three large tampons of sterile gauze and 
around a large rubber drainage tube. The patient made an unin- 
terrupted recovery, cough abating at once, expectoration cease , 
he gained rapidly in flesh and has made a good recovery, wiA t e 
exception of a slight sinus, about two or three inches in ep 
which remained when he vvas last examined, April i, 19^- ® 

lung had returned to its normal condition regarding function. 
is very impressive to note how cases of empyema will go on, 
patients remaining invalids, and treated for one condition 
other, but when at last reached are not unlike those 0 n 
appendicitis. 

For some time I have discouraged the use of 
gauze as a dressing, and for treatment of the large ca 

remains after resection of the ribs I ^ellto 

vermiform or just plain sterilized gauze. I be leve 1 
pack the cavity somewhat firmly at first, so t a 
not embarrassed by the lack of support, t e pa 
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more comfortable, and then, at the end of forty-eight hours 
removed and packed much more lightly. 

The use of the hypodermic, syringe as a means of diagnosis 
is of vast help; the use of the aspirator in evacuating a chest 
that contains aseptic fluids is to be commended, and the use 
of the instrument can be repeated a number of times, but 
great care should be exercised in the laboratory examination 
of the fluid withdrawn, the least indication of pus that presents 
being a warning for the abandonment of this method. 

I have been greatly impressed with the reports coming 
from the laboratory regarding the mixed infection that pre- 
sents in cases of empyema, and how very seldom the bacilli 
of tuberculosis are found. 

I have also been very much impressed regarding the Tength 
of time that pus has existed, or where the condition of 
empyema has been present, in the cases that have come under 
my observation, and of which the following are but illustra- 
tions of others : 

G. F. C., jet. thirty-nine years, salesman by occupation, came 
under observation November 7, 1904. Patient had had diseases 
of childhood, during which time he was supposed to have had 
pleurisy. 

Present illness : Four years ago was ill for three days with a 
diagnosis of pleurisy of right side. Recovered and apparently 
well for two years when an abscess presented to the right of right 
nipple, which was lanced, discharged quite freely, healed for some 
time, formed again later and discharged for six months. Then 
another abscess formed nearer nipple which was also lanced. 
This has been discharging ever since, and particularly profuse for 
past four weeks. Patient’s weight has remained about the same. 
This abscess was very annoying in getting about to his business. 

I advised resection of ribs, which was done November 8, 1904, 
resecting about four inches in length of fifth, sixth and seventh 
ribs, when an abscess was opened into, connecting with the sinus, 
abscess extending from apex of the lung to tlie diaphragm and 
having a capacity of about thirty fluid ounces. Lung completely 
walled off, and surface of the pleural cavity lined with a thick 
calcareous coating. The latter was dissected out as much as pos- 
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sible and cavity then packed with plain gauze around a large rub- 
ber drainage tube. Gauze gradually removed and drainage tube 
relied upon, through which irrigation was kept up, patient making 
a good recoverj'. January 6, and March 12, 1905, family phys- 
ician, as well as patient, reported a steady improvement. Again 
in the spring of igo6 report came that he was doing well but a 
short sinus persisted. Lung had expanded well. 

I have been interested in noting the phosphatic deposits 
that are found in long-standing cases of infection of the 
pleura, and I believe that better results come from attempting 
to dissect out, as carefully as possible, that portion of the 
thickened pleura which can be reached. 

Cases of empyema or multiple abscess, particularly in 
children, are the ones to watch Avith prompt care, and we 
should not fail to make our operations thorough. I fear that 
at times we fail, perhaps, in giving full relief, as the following 
case illustrates: 


M. H., ret. six years, came under observation February 12, 
1904. Principal s3miptom that of a persistent cough and p.m. 
temperature. Family history negative. Whooping cough at the 
age of three }'ears, followed by measles in the winter of iQoi- 
This followed in turn by what rvas believed to be broncliitis which 
left her with a cough resisting all treatment and which has per 
sisted ever since. May, 1903, had bronchial pneumonia, reco\ 
ered and apparently'’ well except for the cough. About four wee s 
ago child's temperature Avould rise at three p-M- to loz-ioj- 
This would persist until seven r.ai., when it would 
ually abate. Has been greatly weakened by a persistent la 
rheea. Appetite not good. In coughing raises nothing but w 1 > 
mucus-like substance ; no tubercular bacilli present on 
tion. About this time an abscess formed in right side 0 
and discharged quite freely. There Avas much du ness 

cussion, Avith zones of respiratory murmur. ^.^^^-n^ration 
to be one of empyema unrelieved by the smus, and an P 
advised. Sixth and seventh ribs resected, one and on . ^ 

tAvo inches in length, and abscess cavity opened erf 

termination of the old sinus. Quite an amoun o 
and cavity packed with iodoform gauze. Operatic 
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utes, under diloroforni. Bacteriological examination at the Ben- 
der Laboratory showed cocci and bacilli, and cultures showed 
diplococcus pneumonia. Patient improved somewhat at first, was 
much more comfortable, but temperature gradually increased, 
reaching 107.6°, then declined to 105° when she died somewhat 
unexpectedly. No autopsy. I believe this patient was suffering 
from multiple abscesses and entire relief was not afforded. 

The next case is somewhat in contrast : 

I. E., cKt. six years, came under observation January 9, 1905. 
September 21, 1904, had suffered pain in cliest, vomiting, fever, 
loss of appetite and severe cold. Child treated for typhoid fever 
for five weeks. Previous history had always been good. Now 
another physician called who diagnosed empyema. Patient was 
sent to a local hospital, where two incisions were made in side, 
but with negative results. January 9, 1905, patient was brought 
to the Albany Hospital and resection of ribs determined upon, 
believing the child was suffering from empyema. Thorough 
resection of fifth rib done and cavity opened into very promptly. 
In introducing fingers two or three cavities were distinctly located 
and opened. Gauze tampon used for drainage for some few days, 
then rubber drainage tube, and irrigation. Respiration had been 
rapid but gradually dropped to twenty-four. Temperature for 
first few days between 100° and 100.5°, then gradually came down 
to about normal. This patient made a good recovery. 

As a contrast to the first case of gunshot w'ound reported 
in this paper the following is somewhat interesting: 

P. S., Hungarian, aet. 27, during a quarrel on the night 
November 2, 190S, was shot in the right side and fourth rib 
severely fractured. He was brought to the hospital at once, and 
the same day my son. Dr. Edgar, opened the wound freely, re- 
moved a good portion of the rib, recovered the bullet, found 
pleura quite badly lacerated, some considerable hemorrhage, and 
wound packed with plain gauze around rubber drainage tube. 
Patient somewhat uncomfortable a few da3"s after the operation; 
some difficulty in breathing; temperature at one time 103°, some 
purulent discharge, but all these conditions abated gradually and 
patient made a good recovery. 
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In the study of cases that have come to me, and in some 
of my own, I have been somewhat disconcerted by having 
them go on nicely after thorough resection of the ribs, but 
finally ending in a sinus that was exceedingly troublesome 
and difficult to close. For instance, Mr. D. gives a good 
representation of this condition, and upon this point I trust 
we may hear some discussion: 

M. bl. D., aetat 34, agent by occupation, had typhoid pneu- 
monia ten 3fears ago, followed by empyema. An abscess followed 
later and for eight years sinus in right side had persisted. He 
had kept this sinus open, which led from pleural cavity, and dis- 
charge very slight. April 24, 1907, patient very anxious for per- 
manent relief, condition incapacitating him for work and he 
wanted to get well. General condition otherwise very good. 
He entered the Albany Hospital and resection to the extent of 
three inches was done in sixth, seventh and eighth ribs, in axillary 
line, right side, and quite an extensive abscess cavity was opened 
into. Patient went on to complete recovery, gained in flesh, 
returned to his work, and able to do as much as ever, but De- 
cember, 1908, there was yet a sinus about four or five inches in 
length which would hold about one-half ounce, which would not 
heal under any form of treatment followed out. 

In the chronic state of these sinuses I would be very' ghd 
to hear from any of our associates who have had an expen 
ence in tlie use of paraffin in the treatment of these cases. 

In the treatment of sinuses I am quite sure that the dram ■ 
age tube or method of drainage is somewhat responsible, t la^ 
at times the packing is too earnest and the tube is left in 0^ 
long*, not granting sufficient opportunity for the 
the lung. Where the lung does expand rapidly a sinus is 
so likely to form. This is one point I believe in aAor 0 
early operation, therefore, I use it as an argumen 
family physician to avoid delay in these cases. 

In the study of my cases of empyema I have 
impressed to note what a large proportion occur on 

side. 
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As remarked, it is most impressive to note the duration of 
the history of cases of empyema and their association with 
what might be termed a tubercular predisposition. 

J. W. B., set. 39, a bottler by occupation, came under obser- 
vation May 18, 1903. One sister had died of tuberculosis. Spu- 
tum thoroughly examined and negative of tuberculosis. Blood 
examination: Leucocytosis 8000, and many polynuclear leuco- 
cytes present. Patient gave a history of cough and expectoration 
of blood for fifteen years. Four years ago had a distinct pleurisy 
in left side, since which time noticed respiration had been diffi- 
cult and somewhat rapid. November, 1902, contracted a severe 
cold and since then unable to work. His family physician made 
the diagnosis of empyema and did two aspirations, but with 
little benefit. May, 1903, an abscess was opened between eighth 
and ninth ribs, under ethel chloride, and a large amount of pus 
evacuated. On May 19 another incision was made with a some- 
what similar result, but his symptoms did not improve, tempera- 
ture not lessened, and he was advised to enter the Albany Hos- 
pital. May 27 I did a thorough operation and found a sinus 
that extended to the intercostal space between the eighth and 
ninth ribs, which was carefully dissected out, and which had 
communicated with the pleural cavity. Seventh and eighth ribs 
resected to the extent of nearly four inches, this opening into 
a large abscess cavity from which a pint of pus was evacuated. 
A large rubber drainage tube inserted and packed about with 
iodoform gauze. Gauze removed at the end of forty-eight hours 
and abscess cavity irrigated with boric acid solution, a drachm 
to the pint. After this operation his temperature became normal, 
cough ceased, appetite returned, general functions of the body 
became normal, and patient left the hospital at the end of the third 
week, improving in every respect and ultimately making a good 
recovery. I regret to say the hospital record fails to note and 
report on examination of sputum, on his discharge, for tuber- 
culosis. His clinical history and appearance was that of tubercular 
trouble. 

In a number of my operations for the relief of empyema 
I have seen good results following the bottle method of 
exercising the lung to produce expansion. 
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Summary. — i. That the hypodermic syringe, with a long 
needle, is of value for exploratory purposes. 

2. That the repeated use of the aspirator is not to be con- 
demned so long as the fluid remains sterile, and its use is the 
preferable method of treatment in malignant cases. 

3. That the use of the trocar and drainage tube is advisable 
after it is shown that the aspirator is no longer affording 
benefit. 

4. That resection of the ribs is absolutely necessary when 
no improvement takes place with the ordinary drainage tube. 

5. The latter operation to be done early, in order to protect 
the lung from unnecessary pressure and to relieve the ad- 
hesions that, in the young, become so detrimental in causing 
spinal cim'ature. . 



CESOPHAGOGASTROSTOMY AFTER INTRATHO- 

RACIC RESECTION OF THE CESOPHAGUS.* 

BY WILLY MEYER, M.D., 

OF l^EW YORK, 

Professor of Surgery at the New York Post-Graduate Medical School and Hos- 
pital ; Attending Surgeon to the German Hospital | Consulting Sur- 
geon to the New York Skin and Cancer Hospital, and New 
York Infirmary. 

Since the last portion of the body, the thoracic cavity, has 
been definitely opened to surgery as a result of the intro- 
duction of the principle of operating under differential air 
pressure, the treatment of the diseases of the organs situated 
within the chest as well as the diseases of the chest wall itself, 
has, of course, become greatly facilitated. 

Next to pleura, lungs and heart, it is the cesophagus that 
now can be safely attacked by the surgeon also in its thoracic 
portion. While access to the other organs named has been 
had before the advent of operations under differential pressure, 
there is great risk connected with such operations in view of 
the always threatening pneumothorax. Still there was at 
least a possibility of doing the work. It has been different 
with the oesophagus in its thoracic portion. This has always 
been a noli me tangerc, at least as far as a direct route through 
the thoracic ^vall was concerned, and this owing to the fact that 
as soon as the oesophagus is lifted out of its bed both pleural 
cavities are liable to be opened. Thanks to the work of Sauer- 
bruch and Brauer we now have access also to the cesopha^s 
by the straight, direct route, with the same safety with whic i 
we approach the intra-abdominal organs. • • u . 

Of the various diseases of the cesophagus it is principa } 
cancer — this up-to-date inevitably fatal disease of the cesop la 
gus — ^which has now been placed within the focus of surgica 
interest and attack. So far every single patient wit ma ig 
nant stricture has had to die of the disease. When sue i a cas., 

* Read before the American Surgical Association, June 4 , 1909 
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rame under our care, we usually took the family into our confi- 
dence, stating the helplessness of operative surgery in this 
particular affliction and admitting that the patient was abso- 
lutely doomed. The latter usually was told for humane 
reasons that a stricture existed between mouth and stomach, 
for which a gastric fistula would have to be established, to 
prevent death from starvation, and that, by feeding through 
the tube and giving rest to the diseased part of the oesophagus 
for a time, the constriction would probably yield within a few 
ntonths. And when the “ few months ” had passed, the 
patient also was usually ready to pass away. Others con- 
demned all operative treatment in these cases and kept the 
passage to tlie stomach patent witJi the help of bougies regu- 
larly introduced as long as this was possible, soothing the 
patient with hopes that could, of course, never be realized: 
And all this in dealing with a carcinoma, that may well be 
pronounced tlie most benign of all of them, one that has little 
tendency to produce early metastases, and affects the glands 
only when the border lines of the oesophagus itself have been 
transgressed by the disease. I say, all this with a carcinoma 
the presence of which, even in its early stages, can be diagnosed 
without much difficulty. 

It was but natural that with the introduction of differential 
pressure operations five years ago great hopes were at once 
entertained as to our being able to take up at last the cudgels 
also against this disease and to combat it successfully. 

While it may be disappointing that so far, out of about 
twenty patients operated upon for cancer of the oesopha^s, 
by six different European surgeons, not one has recovere , 1 
is to be regretted that such a small number of failures shoii 
have induced Sauerbruch to say in his latest publication on tns 
subject, which 'appeared only two months ago 
Zeitschr. f. Chir., vol. xcviii 2 and 3, March, 1909)’ 
hopes of obtaining success in operating for asophagea ca 
noma are greatly reduced and that the indications for ope 
interference must be drawn extremely narrow. 

The cause of the unsatisfactory results has been : 1 
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great advance the disease had already made in most of the 
cases cited by him when they came under the knife; Secondly, 
the extreme sensitiveness of the pleura and especially of the 
loose connective tissue of the posterior mediastinum to the 
highly infectious mucous secretions of the (esophagus, and that 
in spite of the most rigid asepsis; Thirdly, the absence of a 
pleural cover to the lower third of the cesophagus ; Fourthly, 
the lack of a safe method of operation. 

Still, it seems to me that the only way to make progress in 
the direction of combating oesophageal cancer, is to go right 
,on, regardless of past failures, endeavoring to improve our 
methods and to try to overcome the many obstacles; to en- 
courage, rather than to discourage the profession as well as 
the laity to have an exploratory thoracotomy made in every 
instance, where the suspicion of the presence of an oesophageal 
carcinoma has arisen. That is the time when the attempt 
should be made to save the patient. Without operation the 
patient is absolutely lost ; with it he has at least a chance. 

Of course, if a major operation is refused, after explora- 
tory thoracotomy has revealed a suspected carcinoma, the 
wound must be closed and the patient left to his fate. With 
the help of a gastric fistula his life may perhaps be prolonged, 
but his only chance of a cure has been irreparably and irre- 
vocably lost. Here, as well as with cancer elsewhere, early 
diagnosis to be followed up with prompt and proper surgical 
intervention, is the all important point. 

It is certainly true that personally, I cannot so far point to 
a single case of oesophagogastrostomy performed on the 
human subject. I have done but one exploratory thoracotomy 
for cancer of the oesophagus on a human, and my opinion 
may, therefore, not be of much weight when compared with 
that of our more experienced European colleagues. M)’’ de- 
ductions are made from the history of the operative treatment 
of cancer of the stomach. Did we not there too have difficul- 
ties to overcome, which in the beginning looked almost insur- 
mountable ? Did the first twenty mishaps in that field discour- 
age us from continuing our efforts to obtain better results? 
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Think of the g^reat mortality observed during the first years 
of gastrectomy for carcinoma and the greatly improved re- 
sults obtained^ to-day. Surely, deductions based on but five 
years work in attacking msophageal carcinoma, the most 
difficult task in all surgery, can have no claim to being consid- 
ered conclusive. Even should the first 50 or 100 or 200 cases 
operated upon for cancer of the oesophagus die, may be the 
51st, 1 01 St or 201 St will live. They are lost anyway, and 
what a terrible death most of them do die! 

When I commenced my research work in intrathoracic 
surgery on dogs at the Rockefeller Institute of New York 
City'-, in the middle of November, 1908, one of my aims was 
the finding of a method of cesophagogastrostomy after resec- 
tion of the oesophagus, that would answer the requirements of 
everyday practical surgery, a method, which should come 
nearest to excluding the possibility of infection following the 
dividing of the oesophagus, insure a reliable approximation, 
avoid leakage after the approximation has been made and 
maintain the necessary patency' of the canal. 

I hope I have found a method which comes up to most, 
if not all of these requirements. In working it out, the lead- 
ing idea has been to avoid penetrating the Avail of the proximal 
stump of the oesophagus laterally. Only in this Avay is the sur- 
geon able to prevent exit ev'en of a drop of the highly infec- 
tious contents of the oesophagus above the stricture. There is 
no other way of accomplishing that than to implant the tern 
porarily tied proximal stump of the oesophagus into t e 


tomach. . , , 

In my work at the Rockefeller Institute I Avas assiste 
Dr. Martin Rehling, my adjunct attending surgeon at e 
lerman Hospital. I gladly take also this opportunity 0 e 
iressing to him my sincere thanks for his most fait u 
ible help and the many excellent suggestions he J^ade m 
ourse of our Avork. No less am I indebted to r. 

Mams, formerly of the house staff of the Germari ® 

OAV instructor in surgery at the Ncav York Pos - 
ledical School and Hospital, who, with an atten a 
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ularly conducted the general anaesthesia in my operations. 
Further members of the crew required for the work were, a 
nurse to hand instruments, sponges and dressings, and a man 
whose only business it was to attend to the setting of the 
valves and to the proper regulation of the differential pressure. 

Before describing my operative method as I have evolved 
it in the course of my experimental work during the last six 
months, it would seem proper to say a few words on tiie 
apparatus used. 

The portable chamber which Dr. Sauerbruch courteously 
left here for my use last summer, after he had shown it before 
the surgical section of the American Medical Association at 
its Chicago meeting in June, permits of work under positive 
as well as negative pressure. For operations under partial 
vacuum, ever)rthing required for an operation Itad, of course, 
to be taken inside of the cabinet before its door was closed ; 
and, once the vacuum established, the door could not be 
opened again. Communication with the outside world was 
then cut off. Under this arrangement the anresthetizer sat 
outside of the box. The chamber was so small, that with sur- 
geon and assistant placed inside, it was impossible to maintain 
proper asepsis. Consequently I reversed the order of things, 
put the narcotizer inside of the chamber under increased pres- 
sure and doing my work outside of it under atmospheric 
pressure. 

During all this time I proceeded with the getting up of a 
different kind of apparatus. 

It was built for me under my direction and guidance by 
my brother Julius Meyer, an engineer by profession. The 
first completed specimen thereof was brought into the Rocke- 
feller Institute on January 8, 1909. This new apparatus, a 
“ Positive Differential Pressure Chamber,” has a great man)' 
advantages over all other similar apparatus so far known. It 
will be fully described in a separate article. 

I have used the apparatus for the last four months to mv 
entire satisfaction. 

An improved chamber of this kind, arranged with an air 
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lock for the admission or exit of one of the two narcotizers 
m tlie course of the work, with the necessary machineiy 
mounted on a small cart (power truck), was placed in the 
German Hospital early in March and has meanwhile been 
successfully tested there in a number of operations on human 
beings. 

Next I had constructed a chamber in which it is possible 
to operate either under positive or under negative differential 
pressure, or under a combination of the two, and which, 
further, allows the changing from one pressure to the other in 
the course of one and the same operation, a thing unattainable 
with any one of the preceding apparatus. Formerly an oper- 
ation had to be finished under the same kind of pressure under 
which it had been commenced. 

Of this universal differential pressure chamber the afore- 
mentioned “ positive differential pressure chamber ” forms a 
part. 

The universal chamber \vas completed in April and in- 
stalled for me at the Rockefeller Institute by my brother at 
the end of that month. I have used it since May yth and have 
been very much pleased vvith its smooth working. With the 
aid of this apparatus I will attempt to establish, whether there 
are indications for the use of negative or positive or a mixed 
pressure in the case of the diseased human being. The sur- 
geon with his assistants and attendants remains therein in the 
same place, no matter wdiich kind of pressure be used. 

A detailed description also of this apparatus will soon 
appear in another article. 

After this conversion into the developing of improve 
tools I will now proceed with the description of the wor' 

performed with the same. • i f the 

When resecting the oesophagus, we must be mindful o 

fact that this tube cannot be stretched for the 
approximating the two ends. The stomach mush t _ ^ 
be brought up into the thorax for anastomosis to t ^ P , 
portion of the oesophagus, while the distal end is c ose 

dropped back. 
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In operating for cancer of the oesophagus, two ways are 
open to the surgeon : 

1. Gaining blunt entrance into the abdominal cavity next 
to the cardia; transposition of the stomach into the thorax; 
closure of the rent in the diaphragm by stitching it on to the 
stomach; resection of the diseased portion of the oesophagus; 
oesophagogastrostomy. 

2. Resection of the diseased portion of the oesophagus; 
closure of both ends ; gastrostomy for permanent feeding. 

This method is indicated in cases in which the carcinoma 
has invaded the upper portion of the iiitra thoracic part of the 
oesophagus (behind the aortic arch, for instance). Usually the 
stomach will not be found sufficiently large, to be pulled up 
to this place. 

Further experience is necessary to find out whether the 
operative closure of the upper portion of the oesophagus is 
as well borne. It may be shown that preference should be 
given to the establishment of an oesophageal fistula in an inter- 
costal space. Still more preferable seems, to pull up a coil 
of the upper portion of the jejunum into the thorax, and per- 
form oesophagojej unostomy, thus overcoming the annoyance 
of a permanent gastric fistula. 

It is wise to start operation No. i with pulling up the 
stomach above the diaphragm. The amount of its yielding 
must guide the surgeon in his decision as to which of the two 
methods had better be employed. Of course, the first is the 
operation of choice. 

The necessity of establishing a permanent gastric fistula 
for the remainder of the patient’s life should not discourage 
the operator. The writer has a young man of i8 under obser- 
vation, who was operated upon when a boy five years of age, 
for an impermeable cicatricial stricture of the oesophagus. 
The boy has since then, i.e. for a period of 13 years, been 
fed through the gastric fistula that had to be established, and 
has nev ertheless grown up to be a fine strong man.* * 

* Cf. Medical News, October 29, 1904, and Annals of Sukgery, vol. 
p. 260, 1909. 
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The various steps of the operation as carried out and 
recommended by the writer to-day are as follows: 


I. Inci.sion best in the eighth intercostal space,* in order to be able 
to easily approach the cardia and determine whether the stomach can be 
properly pulled into the thoracic cavity. Rib spread or put in place 
(Fig. I.) 


Of conr.se, before this, the seat of the disease which had previous!) 
been located with the help of the bougie, X-rays (bismuth), and cesopha- 
goscopc is investigated by direct palpation. 

2. Lung pushed upward and inward by gauze tampons, and cesophagus, 
with nervi vcigi and aorta running along its side, come into view (Fig 2). 

3. The cesophagus is raised from its bed. The surgeon’s left fore- 
finger surrounds the cesophagus; nervi vagi stripped off. In doing this 
the opposite thoracic cavity is frequently opened. No harm results there- 
from when working under differential pressure (Fig. 3).t 

4. Qvsophagus w’ith cardia is pulled up by the left hand, thus putting 
diaphragm on the stretch. An anatomical forceps is pushed parallel vith 
and to the right of the a-sophagus into the abdominal cavity (Fig. 4). 

5. By fle.xing second phalanx of thumb, which rests on the cardia, 
the stomach wall is rolled upward, grasped with anatomical forceps and 
then pulled into the thoracic cavity by hand (Fig. s). 

6. The rent in the diaphragm is grasped with a number of tenaculum 
forceps, care being taken to catch below the diaphragmatic peritoneum 
This point is of very great importance, as only by including this part 0 
the peritoneum a rapid and thorough agglutination between stomach an 
diaphragm can be expected (Fig. 6). 

7. Diaphragm stitched to stomach with the help of silk sutures, e 
assistant pulling on the forceps and the operator introducing is ^ 


* In dogs the incision in the seventh intercostal space su ces 
enable one to do the work including the resection of the cesop 
the subsequent ocsophagogaslrostomy, provided only a short piece 
longer than an inch) of the oesophageal lube is excised. a 
is removed, the work with needle and thread becomes 
impossible, and a second intercostal incision a little hig er 
fifth or sixth intercostal space, will be required. ,t,nrax this 

incision very nicely. With the greater length of t e unia ^ 
double incision also seems practical, if the surgeon oes ” gfj. 

formation or the removal of a number of ribs. 

tion on the chest wall will have to be adapted to t e in the 

order not to have the two incisions too close together, 
incision in the eighth interspace instead of m the seveni , 

has so far been preferred by other operators. .-ntrathoracic 

t The wearing of cotton gloves greatly facilitates 
These gloves always give one a firm hold on the },and5 art 

slippery to the bare hand, still more so, of course, aseptic intr^‘ 

covered with rubber gloves. I have used cotton g 0 
tlioracic operations right from the start and shoul n 


them. 
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ceps in reality inclined more obliquely.) 
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Distal a'.soiiliafical stuinp dropped back, covered with tampon; large curred 
clamp I’cntly compresses stomach above diaphragm (not shown); second intercostal 
incision in fifth interspace; upper portion of oesophagus tied with rapidly ahsorbablc 
catgut ligature; second clamp distally from it; scissors dividing oesophagus. 


Fig. ij. 



Stump of divided oesophagus drawn up by j^res^vh^ 

ach stitched to posterior wall of oesophagus -lomned to serve as gui 

cularis only; the two farthest sutures, to right and left, clampeo 
later on. 



, *. .t.-^rmch in a horizontal dir^* 

Ellipsoid-shaped excision of suTures sho^v.ng in depth 

r ‘^e^^\ed!’L nWnfse^romus^^^^^^^^ of ston,ach nnth muscular, ot oesophagus. 


Fig. 14- 
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Lower lip of stomach -'ound and nn‘f °J,"?i\”^d"ifs •''" 

sutures, untied, the middle portion 
tcry clamp. 




Fig. is. 



Anterior sutures sop-imted; lower end of oesophaRiis c.iught v.ith cun’cd forceps for in- 
troduction into stomach. 

Fig. i6. 







Forceps removed; first row stomach up to^anterior wall o£ cesophagus. 

front row by drawing a fold of the stomaou v. 


Fig. i8. 


. . ,□ cninal column; 

Tampons removed; j" i^®r?c°™stitSSro"nto stomach; anastomosis 

^“c^n^^teii °l'’i!L"”dtrn" t^r;‘erior mediastinum. 




Fig 19 




Fig. 21 



Skin wound closed with the sam^manncr, not 

ing catgut suture. Wound m eighth intercostal space. 
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forefinger into the abdominal cavity, receiving with the tip of his finger 
the tip of the needle. By thus guiding the tip of the needle he will be 
sure that no other tissue comes within the grasp of the needle (Fig. 7). 
Each suture, after having passed through diaphragm and gastric wall, is 
dosed at once, its ends being left long and secured by forceps. Special 
care must be taken to do this work thoroughly. No space should remain, 
through which an abdominal organ might slip. If the distance between 
two sutures seems too long, additional, more superficial, intermittent 
sutures have to be placed. Every surgeon who has worked on dogs has 
a number of diaphragmatic hernise to record that were found later on 
and frequently were the cause of death. 

8. Diaphragmatic .sutures cut short; tampon placed on intrathoracic 
portion of stomach; with surgeon’s forefinger again surrounding cesopha- 
gus, a circular incision is made with the knife down to the fascial part 
of the tube (Fig. 8). 

9. The muscular coat is pushed back and the inner layer (fascia plus 
mucosa), surrounded by a silk ligature, placed as tightly as possible and 
the oesophagus divided between this ligature and a clamp with Paquelin’s 
cautery (Fig. 9). 

10. The muscular coat is pulled over the divided end of the oesopha- 
gus by means of silk sutures (Fig. 10). If the muscular coat appears 
thick, a curved needle introduced parallel with the longitudinal axis of 
the oesophagus may be used; of course, it must not pierce the lumen. If 
the muscular layer be thin, a straight needle may be pushed at right 
angles to the longitudinal axis from right to left anteriorly and pos- 
teriorly, thus forming a mattress suture, for closure. 

11. These sutures are tied, and the stump is dropped back, and a gauze 
tampon placed on top. The intrathoracic part of the stomach is raised, 
gently milking downward, and a curved long forceps with blades pro- 
tected by rubber tubing, as used for gastro-enterostomy, is placed trans- 
versely around the stomach close to the diaphragm. Second intercostal 
incision in fifth interspace; oesophagus ligated with rapidly absorbable 
catgut (Levene),* making a single knot on either side, then securing the 
ends with a clamp ; or making an ordinary double knot on one side only, 
with ends cut short,t a clamp placed distally;i division with scissors 
(Fig. ii). The cut end of the oesophagus is immediately mopped with 
iysol solution. 

12. The stump of the divided oesophagus is drawn up by means of 
two forceps, with narrow tip and •without mouse-teeth, best placed before 

*This catgut has been kindly prepared for me by Dr. Th. A. Levcne 
of the Rockefeller Institute. It is boiled for five minutes in a solution 
consisting of 5 per cent, soap (potassium soap preferred) and 95 pcr cent, 
alcohol. 

t In order to be able to feed ' the dogs as soon as possible and not^ to 
be obliged to wait for the absorption of this catgut thread, it was tried 
in two cases to close the proximal end by means of a bow-knot and, 
after implantation of the cut end of the oesophagus into the stomach, 
remove the bow-knot by simply pulling on one of its ends before the last 
anterior suture was closed. The observation made in two of these cases. 
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^ «»"ow compress of moist gauze placed in lie 
depth of the wound from right to left, same as we are wont to do in 
pcrforniing gastro-cntcrostoniy; the wall of the stomach is stitched io 
the posterior wall of the oesophagus b3' means of a number (5-7) of silk- 
sutures, The two placed at the extreme end are left long and secured 
by forceps; the others are cut short (Fig. 12). 

13. Transverse incision through seromuscular coat of stomach in 
horizontal direction, three-fourths inch in front of these sutures. If 
the stomach appears to be thick, an ellipsoid excision of the two upper 
gastric layers may be made. The mucous membrane of the stomach is 
not yet divided. Tlie upper lip of this wound nearest the oesophagus is 
stitched above the first laj-er of sutures to the oesophagus, securing further 
proper adaptation of the two organs to be anastomosed. They are cut 
short (Fig. 13). 

14. The lower lip of stomach wound exclusive of mucosa and anterior 
wall of oesophagus caught by five silk sutures, but not tied as yet, the 
middle portion and the two ends of the thread being caught by an artery 
clamp (Fig. 14). 

15. Three of these sutures are pushed to the left and two to the right, 
or vice versa, in order to expose the mucous membrane of the stomach, 
which is now incised transversely for about three-fourths inch with 
scissors or knife (Fig. 15). The gastric mucosa is mopped dean with a 
small piece of gauze soaked in lysol. 

16. CEsophageal stump introduced into stomach. The five sutures 
placed before arc now drawn tight, the middle one being the last (Fig. 16). 
The latter is tied immediately after the clamp which has introduced the 
a-sophagus has been gently withdraivn. A number of additional sutures 
arc placed to secure tlic proper implantation of the oesophagus into t e 
stomach. 

17. Second row of anterior sutures bringing into apposition the serosa 
of the stomach and part of the oesophagus further up (Fig. I 7 )- 

18. Tampons removed and oesophagus allowed to slip ba into ' 

normal position next to spinal column. The lower border 0 , 

caught with forceps, pulled over the seat of the anastomosis an ® ‘ ^ 
to the stomach, thus hiding the suture line from view an P 
anastomosis into the posterior mediastinum (Fig. 18). are 
taken not to enclose the loop of the nervi vagi. 

19. Two to three pcricostal silk sutures are placed , 

adjacent ribs; they arc then drawm tight and cut short ( 

• 20. The soft tissues of the chest wall are closed by con 

suture, layer by layer (Fig. 20). — 

that the oisophageal end within the stomach became j rapid 

the tube, evidently in consequence of early i fion in this 

agglutination of the muscularis, producing complete jeeroiag'f 

way, made me definitely abandon this otherwise simp 

practical procedure, (See Fig. 23.) . t.-gature or 

t It is of importance to place this clamp over tn b ^ir 

below' the same at once^ Observation wms ma ^ ' ijgaturz o^- 

pressure from above distended the tube greatly an 0 
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21. Skin wound closed with 3 or 4 interrupted sutures, bringing the 
two sides in proper apposition. Continuous interlocking catgut sutures 
on top approximate the very edges of the skin wound. 

The implantation, as it appears after completion of the operation, is 
illustrated by Fig. 22. 

This kind of anastomosis was carried, out in dogs eight 
times in all; after resection within the lower third of the 
(Esophagus — this portion being supposed to be the seat of the 
disease — six times. Of this latter number three dogs died 
and three made an operative recovery. The causes of death 
were as follows : 

One died within the first 12 hours after operation of sec- 
ondary hemorrhage from a punctured diaphragmatic artery. 
One died 48 hours after operation of pneumothorax due to a 
tear in the lower lobe of the lung, which had been left un- 
sutured, it having been produced by forcibly pulling the lung 
into the intercostal incision, when the belt of the pump slipped 
off the pulley and differential pressure was temporarily inter- 
rupted. (After that experiment a pump was substituted with- 
out a belt.) One died of septic pleuritic effusion "with a well- 
functionating anastomosis, six days after operation. 

Of the three that recovered of the operation, one is alive 
to-day, since February 23, and in excellent condition. One 
died on the tenth day after operation, having refused food; 
autopsy, probable slow necrosis of stomach. One died, also 
on the tenth day after operation, of distemper, this crux of 
surgical research work in dogs, rvith a rvell-functionating 
anastomosis. 

To these six operations must be added two other cases in 
which the same kind of anastomosis was done, once in a resec- 
tion of the cardia, and. once in a resection of that portion of 
the oesophagus lying behind the aortic arch. In the case of 
resection of the cardia including about one-third of the car- 
diac end of the stomach, the dog recovered nicely from the. 
operation, but died on the fourth day thereafter, having vom- 
ited all nourishment gpven. Autopsy showed the implanted 
lower end of the oesophagus inverted back into the tube, its 
muscular covering having become completely agglutinated 
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(Fig.'23). In this case a goodly portion of the oesophagus 
having been available for anastomosis, at least three-fourths 
of an inch of same had been implanted into the stomach. It 
is assumed that during one or more vomiting spells the im- 
planted portion was pushed up into the lumen and became 
quickly adherent. A good lesson for the operator ; First, not 
to allow the implanted portion to be too long; second, to intro- 
duce a bougie, if vomiting persists; third, to make use of 
Levene’s rapidly absorbable catgut and allow the implanted 
portion to remain closed during the first few days after the 
operation, rather than to insist' on making patent at once the 
lower cut end of the oesophagus by removing the bow-knot 
which closes it, before the last anterior suture is tied. 

The dog in whom the part under the aortic arch had been 
resected, died of shock within 12 hours after operation. In 
this case almost the entire stomach had been pulled up into the 
thorax and anastomosis was then done in front of the aorta. 

In addition to these eight operations which were done with 
the help of needle and thread I did two other cases of implan- 
tation of the divided oesophagus into the stomach on a some- 
what different plan. In one an extramucous purse-string 
suture of silk had been placed around the implanted lower end 
of the divided oesophagus. This dog died on tlie sixth day 
after the operation, of distemper and gastric hemorrhage, the 
latter being due to a lead ball which had been attached to 
cut end of the oesophagus and introduced into the stoma m 
order to pull it downward by its -weight. 

The second dog, which had made a perfect opera 
recovery, died suddenly on the twenty-third day after open 
tion. At the time of this operation the method, 
above, had not yet been thoroughly developed ; the pos^e 
approximating sutures, uniting the oesophageal stump 0 ^ 
stomach, had not been added as yet. Autopsy ( 

Wood) showed a diaphragmatic hernia which ha 
a kink in the duodenum; the stomach was filled wi 
Direct mechanical pressure of the distended 
heart seemed to have been the immediate cause 0 

In view of the results obtained, the operation a 0 
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scribed has to be considered a proper surgical procedure, tech- 
nically. As to its functional results, ways will have to be 
found to avoid a stricture. 

The latter must be due to one of the following causes: 
(i) To dividing the oesophagus with Paquelin's cautery, 
knowing that burnt wounds have a greater tendency to con- 
traction than cut wounds. (2) To our dividing the oesopha- 
gus perpendicularly to its longitudinal axis, which also favors 
the formation of a stricture. (3) To contraction of the 
stomach wound around the implanted oesophagus. 


Pig. 24. Fio. 2S. 



Oblique division of ccsophagus, CEsophagus divided lengthwise, mattress sutures conneot- 
to avoid stricture. ing its flaps with the cauterized gastric mucosa. 

To avoid possibility No. i, scissors were in later cases used 
instead of Paquelin’s cautery in dividing the oesophagus. To 
overcome the second possibility, the oesophagus might be cut 
obliquely instead of transversely (Fig. 24), provided sufficient 
material be available at the proximal end (not yet tried), 
or, the lower end could be divided lengthwise and either half 
stitched to the gastric mucosa by means of a mattress suture or 
sutures, after the mucosa had been cauterized with Paquelin 
(% 25). 

This latter method has been tried, but the dog died of 
eakage and infectious pleuris}’^ on the fourth day after opera- 
tion (faulty technic, see above). 

_ order to simplify the operation, a purse-string suture, 
a-voiding the gastric mucosa, of course, might be used, as done 
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in the first dog operated upon with needle and thread. Post- 
mortem showed in that case, that the purse-string suture had 
slightly kinked the’ lower end of the (esophagus, it evidently 
having been drawn too tight. It is intended to try tin's method 
again and close the purse-string suture around a short cylin- 
drical tube of magnesium, around which the lower end of the 
oesophagus is fastened by two circular ligatures. In this way 
the oesophagus cannot become strangulated by the purse-string 
suture and the magnesium will be absorbed, A few sutures 
may further secure the oesophagus to the stomach, as it is often 
done when using Murphy’s button in abdominal surgery. 

To avoid the third possibility, the gastric wall was not 
merely incised, but the seromuscular coat, according to thick- 
ness, either excised in an oval-shaped manner with the a.xis 
running parallel to the transverse diameter of the body, or 
pushed back with the handle of the knife or with Cooper’s 
scissors and either border stitched on to the (esophagus, the 
gastric mucosa alone being last incised with a straight cut 
(see above). 

We must tr}^ to render the operation less serious. Perhaps 
it may appear advisable in weak patients, to do a two-stage 
operation. For instance: 

First stage: Thoracotomy in seventh or eighth intercosta 
space; transposition of part of stomach into thoracic cavity, 
loose fixation suture of stomach around rib, in order to keep 
the gastric wall on the stretch. Closure of thoracic woun ■ 
Jejimostoni)'- for forced feeding. This latter 
also be done prior to attacking the oesophagus. As the^ st 
is water-tight, the tube can be safely'’ extracted for the time 
operating on the thorax, the fistula can be packed with 
and the external opening covered with zinc plaster. ^ 
will not occur and infection be avoided. _ . 

Second stage, txvo to three weeks later, incision is m^^^ 

in the fifth intercostal space and cesophagogastrostomy 

after resection of the growth, 

We are justified in expecting this second act of t e o 
tion to be less dangerous as far as infection is concerne 
the first one. We know from our intra-abdomma 
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that serous membranes, once opened and handled, absorb less 
and show greater resistance to infection than at the time of the 
primary interference. 

Sauerbruch advises the use of Murphy’s button for the 
anastomosis. I have tried this 8 times. One of the dogs 
was lost in consequence of pressure necrosis of the oesophagus 
by the border of the button about one-half of an inch above 
the anastomosis. After this experience I discarded the button, 
reserving its use for emergency cases, and have since then 
worked only with needle and thread. 

At the Research Laboratorj' of the Medical Department of 
Columbia University of New York a special kind of small 
button has been brought out for this kind of work. Perhaps 
this would answer better than Murphy’s cholecystenterostomy 
button which I tried. But the fact remains that in these cases, 
with a portion of the stomach pulled into the thoracic cavity, 
the button has to wander through the entire gastro-intestinal 
tract, inclusive of pylorus, duodenum and plica duodenojeju- 
nalis. The chances of its being retained are, therefore, mucli 
greater than in cases of gastroenterostomy or lateral intestinal 
anastomosis. There can be no question that, if oesophago- 
gastrostomy can be safely accomplished with needle and 
thread, this method deserves the preference. 

Of course, many roads lead to Rome. Nobody can be 
more fully aware than myself of the fact that the procedure 
just described is but one method that promises success. No 
doubt the combined work of many surgeons along the same 
lines and toward the same end will soon show us the right 
way; and, surely, such united effort is well worth undertaking. 
Are not thousands of patients dying every year of oesophageal 
carcinoma without our being able to offer them even a ray of 
hope from an}'' kind of treatment. Ways and means must be 
found that will enable us to safety attack also this type of 
nialignant gp'owth if seen at an earl}'' stage of its development. 
We innst succeed also in the himran being in property anasto- 
mosing the proximal end of the cesophagus to the stomach, 
so that the patient can again eat and drink in the normal 
manner. 
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Chronic intestinal stasis comprises the conditions arising 
in consequence of the progressive development of an imperfect 
or delayed functioning of the gaslro-intestinal tract. While 
constipation is the most frequent objective evidence of unsatis- 
factory drainage associated with chronic intestinal .stasis, it 
happens not uncommonly that there may be a daily evacuation, 
though in some cases the motions may be abnormally frequent 
and loose. Therefore, the character and frequency of the 
evacuations are by no means constant in this condition, I will 
endeavor to describe what I consider to be its pathology. 

1, In the first place, there is the dilatation and extension of 
the caecum into the true pelvis, associated with the development 
of retaining bands or mesenteries between its outer aspect and 
the adjacent peritoneiun lining the abdominal wall. The 
caecum may become so distended that after occupying the true 

pelvis it ascends upwards from it. . . j 

2. There is the fixation of the appendix by retaining ban s 
continuous with those holding up the caecum and securing ^ 
appendix usually about its centre sometimes by separate an 
and at other times by a band blended with the normal 
tery of the appendix. This band is continued by the 
portion of the appendix, and forms together with it a 
support helping to hold up the caecum and oppose its esc 

from its normal position. . j.^ 

The drag exerted upon the caecum, upon the 
of the appendix and upon its retaining band of ° 
produces a kinking of the lumen of the appendix at i ® 
of fixation, since the distal porti on of this structure i s^ — ^ 

Read before the American Surgical Association, June 
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sarily tilted abruptly upon its proximal segment. The degree 
and chrohicity of this occlusion produce varying results, all 
of which are grouped under the heading of “ appendicitis.” 
The point of the abdominal wall to which the appendix becomes 
secured varies within wide limits, but it is usually anchored to 
the iliac fossa. If, however, it is fixed to the posterior wall 
or floor of the true pelvis, tlie appendix in the female finds 
itself in a dangerous proximity to the right ovary, which is 
affected by any inflammatory change in the appendix, while 
during menstruation the engorgement of the ovary and adja- 
cent structures accentuates any trouble in the appendix. 

Though surgeons refuse to recognize the causation of these 
bands obstructing the appendix, they know that adhesions exist 
about it very constantly, and they are always very ready to 
avail themselves of these adhesions as an excuse for removing 
the appendix when they have opened the abdomen on a wrong 
diagnosis of disease in some other organ, such as stone in 
the gall-bladder, duodenal ulcer, stone in the kidney or ureter, 
etc. At the operation, when the incorrectness of the diagno- 
sis is plain to all they satisfy their own conscience, the medical 
attendant, the patient and friends, by removing an appendix 
anchored in the manner I have described. 

3- The ascending colon is anchored to the peritoneum 
lining the abdominal wall external to it by similar bands 
while the hepatic flexure is drawn upward and outward to 
an abnormally high level by the presence of bands of peri- 
toneum of considerable density. 

4- The transverse colon forms a loop whose convexity 
reaches, in some cases, into the pelvis, where it struggles with 
the csecum for priority of occupation. 

Bands of peritoneum bind the convexity of the transverse 
colon to the adjacent ascending and descending segments of 
the colon. Above, these viscera are bound directly together 
by newly developed adhesions, but below they are connected 
by an acquired mesentery. 

5- The splenic flexure and descending colon present 
changes similar to those described on the right side. 
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malcrially at one or more points^ 

thL already descrta "nT “ 

the mobile iLn v f ' 

Toton aiTrunt'' «■' 

li development of little bands ivliicli 

V up le outer aspect of the mesosigmoid and secure it to 
tc a jacent peritoneum. This process continues till a pro- 
portion of the outer wall of the sigmoid itself is secured to 
tlie ihac fossa and the tube is rendered fixed and straight, all 
e^ I ence of the original loop having disappeared. This ideal 
condition does not always exist since the bulk of the mesentery 
may not have been grasped securely by the newly developed 
adhesions before the ends of the loop have been secured and 
approximated by them. Consequently, a very considerable 
dilatation of the sigmoid results, and when it is completely 
obstructed it is called a volvulus. 

The fixation of the sigmoid by these acquired adhesions 
may be irregular, and obstruction may occur at one or more 
points in its length. 


Unfortunately for the left ovary, it lies in immediate rela- 
tionship with the mesosigpnoid, and it very frequently indeed 
becomes involved and fixed in the acquired adhesions. In 
some cases it appears as if the ovary is merely anchored to 
the contracting mesosigmoid by adhesions, while in others 
the ovary may be completely^ surrounded by and included in 
the altered mesosigmoid. 

7. The fixation of the left ovary is very detrimental to 
that structure since it is followed sooner or later by a q'Stic 
change in that organ. In some cases the ovary may b« 
infected with a chronic inflammation, or suppuration may 
result in it, necessitating its removal. Very rarely the sigmo! 
may be so much involved by the process that it may be neces 
,sarv' to rpsect a portion of it also. 
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The cystic ovary, completely surrounded by the adhesions, 
may, after a time, again become mobile in a cavity developed 
in them, and later may escape from it. It then ceases to have 
any apparent connection with the adhesions in which it was 
embedded except in so far as the association of an anchored 
sigmoid and a cystic ovary is observed to exist. 

8. The ileum is very thin walled and flaccid. If its ter- 
mination is drawn upward so as to expose the under surface > 
of its mesentery' the peritoneum forming its posterior surface 
is picked up in puckers, precisely like the mesosigmoid but 
not so effectually. This is clearly with the object of helping 
to support the loaded cscum and oppose its displacement. 

9. The stomach is dragged downward by' the pull ex- 
erted upon its convexity by the depressed transverse colon, 
while the pylorus and first portion of the duodenum are 
bound to the under surface of the liver and often to the cystic 
duct and gall-bladder. The stomach is dilated, apparently 
because of the kink effected at the exit by the downward drag 
on the convexity of the stomach and the resistance offered 
by the adhesions binding the pylorus and duodenum to the 
liver. 

Owing to the very different construction and mechanics 
of the abdomen and of the viscera in the sexes, the mode of 
anchoring of the pylorus and duodenum differs somewhat. I 
believe that this variation is responsible for the greater fre- 
({uency of duodenal ulcer in the male and of gastric ulcer in 
the female. 

The posterior surface of the stomach is not infrequently 
adlierent to the peritoneum covering the pancreas, etc. 

10. The gall-bladder is generally full of bile, and gall- 
stones are not infrequently present. The development of 
gall-stones may be consequent on the stagnation of bile in 
the gall-bladder whose evacuation is impaired by the drag 
upon it 6r its duct by tire anchored duodenum and pylorus and 
by the prolapse of the liver itself. Women being much more 
frequently affected by intestinal stasis than men, suffer more 
often from gall-stones. It is a noteworthy fact, that while 
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gall-stones do not form in cases of intestinal stasis in which 
loss of flesh 1 esults at an early period of life from toxic 
absorption, they do so very readily in stout women, in whom 
intestinal stasis develops in a marked degree comparatively 
late in life. 

1 1 , The breasts show changes which vary from a recurring 
mastitis affecting the upper and outer segments of the breasts, 
and especially of the left, to a definite cystic degeneration 
involving the whole of both breasts. These degenerated 
breasts are very susceptible to the development of malignant 
disease. 


12. The kidneys are mobile. 

13. There is very little fat. 

14. The skin is stained and inelastic. 

15. Respiration is chiefly diaphragmatic. 

16. The circulation is bad, as evidenced by the coldness 
of the extremities. 

17. The muscles are very friable and small in bulk. 
Symptoms. — The symptoms produced by this condition of 

things are due in part to the interference in the normal func 
tioning, and are expressed by pain, and in part to the absorp- 
tion of poisonous material, and are evidenced as toxaemia. 

While toxic symptoms may exist without pain, pmn as 
always associated with it definite evidence of auto-intoxica 
I would just mention that many of the objective eu enc 
auto-intoxication, such as pigmentation of the s nn 

smelling perspiration, are much ^ condit^ 

the hair. In light-haired people a very 
of poisoning may exist without the presence the ; ^ 
toms, while in dark-haired people these evidences appear at 

appa.e„«y .0 the d=s.nti„„ 

the bowel with fecal contents and I For in- 

by the passage of fecal material throng ’ dis- 

stance, the distention of the caecum is a freq 

tressing symptom. A^vure^ both in front 

Pain about the hepatic and splenic fl - 
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and behind, results from the obstruction which exists at those 
points and from the drag- or strain upon the retaining bands 
by the loaded bowel in the erect posture of the trunk 

Pain in the sigmoid segment may be due to the difficulty 
in forcing the contents through a fixed straight tube of 
diminished calibre, length, and elasticity, whose mucous mem- 
brane may be gorged, inflamed or even ulcerated, or to the 
distention of a loop or loops placed at a mechanical disad- 
vantage by irregular anchoring by adhesions. Pain also 
results from the distention of the stomach, and also of the 
small bowel because of its delayed functioning. 

Pain in the fixed left ovary is frequently a distressing 
symptom, especially at the periods. The fixation of this irri- 
tated organ renders it very tender on pressure, especially if 
examined bimanually, since it cannot readily avoid the pres- 
sure of the fingers as a mobile ovary does. Apart from this, 
there are the mechanical symptoms which ensue from the pro- 
gressive development of the cystic condition of the ovary 
which is now found to be more frequently malignant in 
structure than was supposed. 

Degenerative cystic changes in the breast are very com- 
monly present in a varying degree in certain cases of chronic 
intestinal stasis. This change is usually first observed in the 
upper and outer segi-nent of the left breast, and later in the 
corresponding area of the right breast. 

In the young unmarried woman a chronic mastitis which 
is accentuated at the periods is a very common symptom. It 
affects the same areas of the breasts as does the cystic change 
which appears later. In a number of patients on whom I 
have operated for chronic intestinal stasis, one or both breasts 
had been removed for cystic degeneration. This condition 
has been called Schimmelbusch’s disease. I have_ been much 
struck by the fact that these degenerative conditions do not 
arise in the breasts of women having regular intercourse, 
however toxic they may be, while they develop very rapi } 
on its cessation. How far the mechanical impairment of the 
sexual apparatus here referred to is responsible for the !o^. 
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of sexual appetite, which is a very marked feature in these 
women, and how far it is consequent on the associated tox- 
aemia, is a matter of question. In any case it is much influ- 
enced for good by the cessation of the auto-intoxication fol- 
lowing on some satisfactory^ treatment of the defective intes- 
tinal drainage. It is not improbable tliat the more frequent 
presence of cystic change in the left breast results from the 
fact that the left ovary is damaged and rendered cystic veiy 
much more often than the right, owing to its fixation by or 
inclusion in the bands which obliterate the mesosigmoid and 
shorten and straighten the sigmoid. 

The pain due to movable kidneys, gall-stones, gastric and 
duodenal ulcers, pancreatitis, renal conditions due to the nar- 
rowing of the right ureter by the band retaining the appendix 
or by suppuration about the appendix, uterine versions and 
flexions, and to many other conditions which I believe are 
all effects of chronic intestinal stasis, is fairly characteristic. 
It is difficult to separate abruptly the symptoms that art 
brought about mechanically by intestinal stasis from those 
which result from the consequent auto-intoxication, since many 
are due to both. 

Here I would like to call attention particularly to the 
work of Dr. Victor Vaughan and Miss Wheeler 0” 
Effects of Egg White and Its Split Products on Animals, 
and the work of Dr. T'urck “ On Experimental Studies on 
Round Ulcer of the Stomach and Duodenum.” I can do no 
more than refer to them here, but their importance in re 
to intestinal stasis is obviously very'’ great indeed. 


ence 


e lO inresonai stasis is uuviuuoij t, f r p- of 

The chief toxic symiptoms are; Headache, a 
mental and physical lassitude, an inability 
ordinary'- duties of life, mental misery and 
symptoms (as migraine, etc.),- which are 
under the term of biliousness, and a wan 0 
the temper which renders these patients unp 
unhappy companions. _ ,■ f from 

The symptoms for which the , ccupabon 

the surgeon vary materially with the position 
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of the sufferer. While the imfortunate governess or domestic 
servant will struggle on until complete physical disability 
renders her incapable of performing her duties, the woman 
who has not to earn her living calls attention rather to the 
mental distress from which she suffei's. For this reason the 
patient in good circumstances receives attention at a much 
earlier stage in the disease than does the poor worker and 
either requires a less extensive operation or benefits much 
more from a serious one. Too frequently the poorer patient 
has reached a stage in which operative procedures, however 
extensive, afford- only a temporary benefit, since the distention 
of the small intestine having reached a certain limit is liable 
to return and progress after an interval, and with this disten- 
tion is associated pain for which very little relief can be 
afforded. 

Of the many cases of chronic intestinal stasis in private 
practice which called for operative interference, in nine only 
have I removed the large bowel. Of these one died, and that 
accidentally from the bursting of a small deep-seated stitch 
abscess into the general cavity. Of the larger number of 
private cases in which division of the ileum and its junction 
with the large bowel was effected, there was no death from 
the operation. One of these patients died from acute obstruc- 
tion six months after the operation. The cases in private 
practice in which simple division of constricting bands or the 
establishment of a junction between the occluded ileum and 
the sigmoid or rectum are sufficient, are much more commonly 
met with than in hospital practice. 

Auto-intoxication reduces the resisting power of the 
vidual to the entry of organisms of various sorts, and facili- 
tates their obtaining a foothold in some of the tissues of the 
body. I -will call attention to only one organism namely, the 
tubercle bacillus, since it illustrates A'^ery well this depreciation 
in the vitality of the tissues. The examination of^ a large 
number of dark-haired children affected Avith chronic tuber- 
cular disease of joints will show- the presence in them o 
unmistakable signs of auto-intoxication. 
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The examination of a number of girls suffering from 
lateral curvature or the fixation of the asymmetrical position 
of rest will afford striking evidence of the effect of the toxin 
in depreciating the respiratory capacity and energy of the 
individual, and will show them to be characteristically toxic. 
In them, as in the tubercular cases alluded to, thoracic respira- 
tion is more or less completely in abeyance. 


TREATMENT. 

If I have done no more than to impress on the reader the 
importance of regarding chronic intestinal stasis as a very 
serious condition, and one whose capacity for harm is great 
and far-reaching in its results, I shall feel that my efforts 
have not been without result. We must acquire as thorough a 
knowledge as possible of the causation and pathology 0 
delayed intestinal drainage, and so endeavor to ren er ou 
treatment of its several stages as scientific as possible. 

I do not propose to discuss the medical treatment ere, 
but vdll assume that the condition has developed to a egree 
that such treatment is obviously inefficacious to e t e re 
required. In other words, a stage has been 
owing to the delay in evacuating its contents the la g 
has L only ceaLd to perform a useful “ 

become such a source of danger that its «mov^ 
drainage scheme will be of great service to 

It depends on the ° constricting 

whether it is sufficient to separate and 
bands, or to divide the ileum and to connect 
or rectum, or whether it is . s,age, and 

bowel proximal to the junction. ! at the hep* 
especially in the male =“bject, the obsm" the 

or splenic flexures oi at the si., a,],ei] 

division of bands producing constriction, 
the small intestine has undergone extreme ^ 
of the whole of the large bowel Pr“f “ L a ,empomO' 

the small intestine and the sigmoid a 
alleviation of symptoms. 
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The most favorable cases for operation are those in which 
tlie symptoms are of a toxic rather than of a painful nature. 
In such, the division of the ileum and its junction with the 
lower part of the large bowel gives complete relief to the 
symptoms, and the consequent physical and mental improve- 
ment is extraordinary. When painful symptoms are much in 
evidence the large bowel should be removed. The risk en- 
tailed by operation can be reduced very materially by first 
relieving the toxic symptoms by connecting the divided ileum 
with the sigmoid or rectum, and later, when the general con- 
dition- of the patient has improved in consequence of this 
procedure, the large bowel can be excised if the symptoms 
demand it. I do not pretend that removal of the large bowel 
is not a very serious operation in certain circumstances^ 
Indeed, in many of these patients any serious operation must 
be regarded as being dangerous to life, the danger varying 
chiefly with the degree of toxicity, I may say that in these 
and similar cases the risk can be very greatly diminished by 
the subcutaneous injection of a large quantity of normal 
saline solution immediately before the operation. By this 
means the patient appears to suffer a minimum of shock from 
the extensive operative procedure, and vomiting either does 
not follow it or, should it do so, is trivial in character. In 


these cases the absence of vomiting is a matter of very great 
importance. It was very frequent and severe after my earlier 
excisions of the large intestine, and was the cause of more 
than one fatal result. Besides the distress and depressing 
influence it exerted on the patient, the constantly recurring 
strain on a long wound was very liable to render it insecure 
or to determine the development of a septic infection in it 
which would probably not have occurred had the recent!} 
incised structures been kept at rest. The risk of an infection 
starting in the peritoneal cavity appears to be ver}^ small. The 
mode in which the subcutaneous transfusion of normal saline 
employed immediately before the operation acts, has been very 
clearly demonstrated by Dr. Crile’s most interesting and val 
nable researches on the production of shock, of which America 
must be very justly proud. 
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I. GENERAL CONSIDERATIONS. 

From the foregut we get the stomach and duodenum to a 
point below the common duct, the liver and the pancreas. All 
of these organs derive their nourishment from the coeliac axis 
and are concerned in the preparation of food for absorption 
but do not themselves absorb. Morphologically the small 
intestine begins at tlie pylorus, functionally at a point beyond 


the common duct. 

The derivatives of the midgut are concerned in absorption 
and assimilation, and extend from tlie middle of the duodenum 
to the splenic flexure of the colon, where the hindgut egins 
and corresponds to the area of distribution of the superior 

mesenteric arteiy. . . . 

Ninety per cent, of the solids are picked up in e FI 
and ileum, and about half of the fluids are a sor e 
Ten per cent, of the solids and the balance of t e 
absorbed in the large intestine proximal to ^ 

largely in the crecum. A physiological contrac ion^^ 

caecum and ascending colon at the .jj between 

sphincter in certain lower animals, holds the marf 
tL point and the ileocaecal valves ^urnig absojptio 
accounts for the localized caecal distenhon wi ^ 
noticeable on palpation in diarrheal disturbance 
ingested, and also those secreted by t le ive the 

used to keep the ingesta thin and in c o 
valvulae conniventes and to mechanica y 
finally into the c^cumjvl^^ 
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and where it is re-absorbed. The chemical change from alka- 
linity to acidity of the material upon entering the large intes- 
tine, a change which is connected with bacterial action, causes 
the formation of gases which play an important part in the 
further progress of the residue in the large intestine. 

The differentiation between the midgut and the hindgut is 
not so well marked as between the foregut and the midgut 
(Young-Robinson). Tlie hindgut gives rise to the descending 
colon, the sigmoid and rectum to the anal canal, and is sup- 
plied by the inferior mesenteric artery. Excepting during 
defecation the normal intestinal movement in this portion of 
the intestinal tract is antiperistaltic, so that fluids introduced 
into the rectum, as in Murphy’s proctoclysis, are carried back- 
ward for absorption above the splenic flexure, only a small 
amount being taken up by the derivatives of the hindgut, 
although many drugs and chemicals may be absorbed here. 
Bond has shown that solid particles when placed in the rectum 
are also carried upward by what he calls “ reverse mucous 
currents.” The descending colon, which marks the beginning 
of the hindgut, is usually found empty and acts as a passage- 
way between the physiologically active midgut and the passive 
sigmoid. The function of the latter is to act as a fecal con- 
tainer, which its trap-like curves enable it to do. 

At the juncture of the fundus and the antriun of the 
stomach there is a physiological muscular activity which takes 
the place of the antral sphincter in certain of the lower animals. 
From this point to' the descending colon the control depends 
upon internal secretions, and the sympathetic ganglia, and, 
while influenced by Auerbach’s and Meissner’s plexuses, this 
control is largely independent of the cerebrospinal nen’ous 
system, as the maintenance of the body is a primitive func- 
tion and existed before the development of the cerebrospinal 

system. 

In the eleventh week of fetal existence the large intestine 
shows the caecal bud beginning to contract at its extremity, the 
site of the future appendix. The intestinal tube, which has 
been straight, has developed the U-shaped loop connected u it i 
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the yolk-sac by the vitelline duct close to its middle. The 
remains of this duct may give rise to a MeckeTs diverticulum 
which, if present, is usually to be found in the lower ileum 
within two or three feet of the ileocmcal valve. At the third 
month the entire large intestine is still to the left of the median 
line ; but by the fourth month the head of the colon has rotated 
across the superior mesenteric artery and duodenum, and lies 
underneath the liver, to reach its normal situation soon after 
birth. During this rotation the contraction of the large her- 
bivorous-like caecum into the carnivorous type is rapid, and the 
appendix is one result. Failure of complete rotation of the 
large intestine accounts for those cases of appendicitis on the 
left side or under the liver. 


According to Ribbert, at birth the appendix is one-tenth the 
length of the large intestine, and in the adult, one-twentieth. 
Birmingham gives the length as one-sixteenth at birth and 
one-twentieth in the adult. Up to six years of age the normal 
appendix alwa3's contains a lumen, but after this time there 
often begins an involution with obliteration of the lumen from 
the tip toward the base. Ribbert states that in adults thirty- 
five ymars of age 25 per cent, of appendices are completel) 


obliterated, and at seventy years of age one-half or more are 
obliterated. Birmingham’s investigations do not bear out 
Ribbert’s claims. He states that only 3 to 4 per cent, of adu ts 
have completely obliterated appendices, but that 25 per cent, 
of young adults and 50 per cent, at the age of fifty s o" 
partial obliteration. Our observations agree with those ma e 


by Birmingham. _ 

Irregular obliteration, producing dams and strictures a on 
the lumen of the appendix, is undoubtedly an important a ^ 
in the sedimentation which produces those fecal conert 
which play so important a role in the causation of appen 1 
Berry believes that the appendix is an importan o g 
containing lymphoid structures like Peyer s patches, ^ . 

the tendency to obliteration seen in adults is the norma 
of lymph organs which occurs after the growdng peno 
individual has been a.ccomplished. 
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Macewen and Keetley deprecate the present tendency to 
remove the appendix unless absolutely necessary to save life, 
believing that its removal tends to cause constipation and other 
colonic diseases. Keetley goes so far as to advocate the 
practice of opening up the appendix, removing stones if they 
are present, evacuating abscesses and finally burying the rem- 
nant of the organ in the abdominal wall to prevent future 
chance of peritonitis, thinking thus not only to maintain the 
function of the appendix but to enable its later use for appen- 
dicostoiny should colonic inflammation or obstinate constipa- 
tion supervene. I am unable to concur in this opinion as I 
cannot believe that an organ of such exceptional value as they 
state the appendix to be would so early become atrophied were 
it endowed with so great a function. At best, the saving of 
a functionally useless organ which is so diseased as to contain 
abscesses, stones, etc., is not in harmony with modern views. 
We are only just beginning to recognize that serious functional 
digestive disturbances, such as pyloric spasm (appendiceal 
dyspepsia), colitis, etc,, are often produced by a chronically 
diseased appendix. 

It is evident that constipation most directly concerns the 
sigmoid and that its function as a fecal container is a compara- 
tively late evolution. This is shown by the great variations 
in its length, size and shape (Finney). The fact that the 
sigmoid, like the fundus of the stomach, is more or less under 
conscious control of the cerebrospinal neiwous system, also 
indicates a late development. 

In the Annals of Surgery, December, 1900, the writer 
calls attention to certain varieties of constipation having pri- 
mary origin in the small intestine due to congenital or acquired 
narrowing at the ileocascal orifice, and reported several cases 
relieved by operation. Further experience has strengthened 
the opinion therein expressed. An obstinate constipation may 
depend upon too prolonged retention of the ingesta in the small 
mtestine, interfering with proper chemical changes. 

The head of the colon is extensively sacculated and of large 
capacity, but gradually diminishes in size, and in the descend- 
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ing colon and sigmoid the sacculations are primitive (Fig. i) 
The diameter of the sigmoid is less than one-half that of the 
caecum. The longitudinal bands of muscle have, however, 
gradually increased in width and strength until at the juncture 
of the sigmoid and rectum they practically surround the intes- 
tine and a complete investment extends down about the rectum, 
showing the increased muscular pressure which is necessary to 
pr'opel non-liquid contents. Defecation is accomplished largely 
by siphonage which usually completely empties the sigmoid. 
A hai'dened mass of faeces foi'ms the apex of the stool-mass 
which is set in motion by the abdominal muscles compressing 
the intestinal gases. The nonnal rectum in the quiescent state 
contains faeces only 'temporarily, as is shown by the examina- 
tion of a large number of males for the army service. In the 
female, and sometimes in the male, an acquired tolerance may- 
be found, and the rectum to contain chronically more or less 
hardened faeces. 

Treves in 18S5 and Jonnesco in 1889 called attention to 
the inaccuracy of the anatomical description of the lowest 
sigmoid and first portion of the rectum, showing correctly, as 
I believe, that the so-called “ first portion of the rectum 
should be considered the terminal portion of the sigmoid down 
to the ending of the mesenteric attachment at about the third 
sacral vertebra. Here the rectum begins and extends to t e 
anal canal which lies below the levator-ani' muscle. Emb^o 
logically, the true rectum has its origin from the highly di er 
entiated lower part of the hindgnt called the cloacaj 
forms the bladder and rectum. This primitive association 
of importance in the study of malignant disease. ^ 

Symington has made careful studies of the lower 
and points out that the anal canal, about one to one an 
fourth inches in length, is completely invested -with muse 
has its origin in the proctodeum, and for this leason 
of this locality the inguinal glands are liable to be mv 

well as the perirectal. _ .jons. 

British anatomists divide the sigmoid m o 
First, the iliac, 5 to 6 inches in length, extending 
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descending colon to brim of the true pelvis and having, if any, 
a very limited mesentery. Second, the pelvic portion, which 
averages 16 to 18 inches in length, has a long mesentery and 
loops across the median line. Cunningham states that in 92 
per cent, of subjects the pelvic sigmoid lies in the true pelvis 
after death. There is no question but that this description is 
more accurate and is based on a better understanding of the 
anatomy than that which is ordinarily accepted in this country 

(Fig. !)• . . . 

The large intestine is from 5 to feet in length, and !s 
about one-fifth of the intestinal tract. 

The ctecum and appendix are ordinarily completely invested 
by peritoneum. The transverse colon, whiclr, including the 
hepatic and splenic flexure, is about 20 inches in length, and the 
pelvic sigmoid, have a well developed mesentery. The ascend- 
ing and descending colon, and the iliac sigmoid are more or 
less closely attached to the posteriolateral parietes. 

The ascending colon, averaging from 7 to 8 inches in 
length, has an insecure attachment to the posterior muscles 
in its retroperitoneal extent, and upon this the weight of the 
ileoccccal coil is suspended. The result of the traction tends 
to loosen the ascending colon from its bed, leaving a pouch 
into which the right kidney often prolapses, the descent of the 
kidney being aided by the attachment of the colon to Garroto s 
capsule and the so-called ‘‘ nephrocolic ligament.” On the left 
side this does not obtain, as the descending colon and the iliac 
sigmoid is closely attached in its retroperitoneal extent and 
gives a weight-bearing space of from 12 to 14 inches. 

Under normal conditions, as shown by Monks, the 
lowest ileum lies in the pelvis, the last 8 inches ascending from 
the pelvis to the caecum, and its terminal 2 inches is closely 
attached on the caecal side (Fig. 4). This attachment takes 
place early in fetal existence so that, as a rule, the base of the 
appendix will be found within three-fourths of an inch of the 
ileocaecal orifice. The lop-sided appearance of the caecum is due 
to the development of saccnlations, which more easily occur on 
the free side. The tenninal 6 inches of the ileum has the same 
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blood supply and lymph drainage as the caecum, through the 
ilcocascal vessels. For this reason, in all cases of malignant dis- 
eases of the caecum, the appendix and terminal 6 inches of the 
ileum must be removed. Occasionally a l3miph gland will lie 
in the nieso-appendix, and if so, lymph drainage from the 
right ovary and tube may find its way into it through Cleido’s 
ligament. 

*1 he ascending colon is supplied by the right colic arter}^, a 
branch of the superior mesenteric, anastomosing below with 
the ileocolic and above with the branches of tlie middle colic. 
The l3unphatic drainage extends into the l3Tnphatic glands at 
the base of the right colic artery and also in the ileocolic group. 
In carcinoma of the' ascending colon it is necessary to remove 
the caecum and the terminal 6 inches of the ileum in order 
to secure the tributary lymph nodes. 

The middle colic artery comes from the superior mesenteric 
just below the pancreas, passing almost directly downward 
into the transverse mesocolon where it gives off large arterial 
arches to tlie right and left. The main arch passes to the left 
to anastomose with the left colic which arises from the inferior 
mesenteric. The middle colic is the main source of the blood 
supply of the transverse colon, including the hepatic and 
splenic flexures, and while the anastomoses with the right and 
left colic suffice for the hepatic and splenic flexures respec- 
tively, Kronlein points out that in four cases out of five tlie 
transverse colon itself will not be nourished in its whole extent 
if the middle colic vessels are ligated. Injury to this vesse 
sometimes happens in resection of the stomach for cancer an 
ma3'- cause gangrene of the transverse colon. 

The splenic flexure of the colon has a reduplication o ^ 
peritoneum derhmd embiyologically from the omentum, wn 
is sufficient^ defined to be called the '^costocolic ligafflw ^ 
The costocolic ligament has no large blood 
division of it the splenic flexure is, loosened from i 
situation and can be readilj’^ brought to the p 

hepatic flexure has not this source of retention,^ there 
is easily accessible, although there is often an extens 
of the duodenohepatic ligament. 
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The lymph drainage of the hepatic and splenic flexures as 
well as the transverse colon follows into the root of the 
transverse mesocolon. The lymph nodes are in close communi- 
cation with the deep lymph-chain along the aorta and about 
the head of the pancreas, and in malignant disease the accurate 
removal of the lymphatic-bearing mesentery is correspond- 
ingly difficult. 

The left colic artery supplies the descending colon, but its 
anastomosis with the middle colic above and the sigmoid below 
makes extensive resections in this vicinity relatively safe. 
Fortunately the lymph supply diminishes rapidly from the 
ileoccccal coil, and has reached its lowest ebb in the sigmoid. 
The very nature of the function of the colon, containing as it 
does virulent bacteria and toxic poisons, makes this lymph 
sparseness a necessity. Butlin has shown that over 60 per 
cent, of the deaths from cancer of the colon take place from 
obstruction or other causes before there is general metastasis, 
and many times, if enlarged glands are present, they will be 
found inflammatoi'y. 

The tendency of the lymph drainage of the descending 
colon is towards the transverse mesocolon following the middle 
colic tributaries. 

The sigmoid derives its blood supply from the sigmoid 
artery, a branch of the inferior mesenteric, and anastomoses 
freely above with the left colic, and below with the superior 
rectal. The lymph drainage follows the vessels, and Moynihan 
points out that the highest lymph node lies at the origin of 
fhe inferior mesenteric vessel. It would appear necessary, 
therefore, in operating for carcinoma of the sigmoid to resect 
extensively so as to remove the Moynihan gland with the 
mesentery, although this may necessitate destruction of the 
inferior mesenteric vessel with its tributary intestine. 

The terminal portion of the sigmoid, the so-called first 
portion of the rectum,” is supplied by the superior rectal artery 
ivhich communicates freely with the middle haemorrhoidal 
3 rtei ies. The lymph drainage follows the superior rectal vessel 
which is the direct continuation of the inferior mesenteric, and 
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to secure the highest lymph node at the origin of the inferior 
mesenteric, it may become necessary to ligate this vessel and 
remove the devitalized colon possibly almost to the splenic 
flexure. 

In estimating the feasibility of removing malignant disease 
of the large intestine, the examination of the liver for embolic 
carcinoma should not be forgotten. In our experience, hepatic 


secondaries have been a larger cause of contra-indication to 
radical operation in mechanically removable tumors than inop- 
erable glandular metastasis. 

By rectal touch the peritoneal sac can be felt anteriorly at 
the rectovesical fold. Carcinoma of any viscus in the peri- 
toneal cavity may permit detachment of carcinoma cells which 
gravitate into the cul-de-sac and graft upon the adjacent sig- 
moid, giving rise to the characteristic nodules which indicate 
the nature of the primary and possibly unlocated disease. 

There are a number of fossae in connection with the large 


intestine which may occasionally have surgical importance. 
They are due to faulty blending of the peritoneum wit tie 
large intestine, giving rise to small pockets extending up e in 
the bowel. There are several of these recesses about tne 
caecum in which the appendix is occasionally found. 

This faulty blending of the large intestine with the pe 
toneum is well shown on the right side, the 
being well developed before the caecum and ascending 
reaches its normal position, which does not ^ f 

near birth. The result is that the attachment » 
the colon to the parietal peritoneum is of a v 


esembling adhesions. n-rpnier or less 

The entire large intestine is covered wi i g 

umber of appendices epiploicm, and in t ^ ° ^ or 

igs may reach considerable size. s a , , parietes 

)cal peritonitis they sometimes become attac 

r neighboring structures, causing xa occur, 

band may be the cause of obstrucrton TorsJ 7 ^ 
nth necrosis. We have met with two examp 

ondition. 
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11. — SURGICAL CONSIDERATIONS. 

Preparation . — Perhaps no factor has proved of greater 
importance to the human race than the sterilization of food by 
cooking. While the secretions of the stomach itself outside 
of the stomach do not have maidced bactericidal properties, it 
should not be forgotten that bacteria are vegetable organisms, 
and that the digestive power of the stomach acts to destroy the 
bulk of the micro-organisms introduced so that the contents 
of the duodenum and upper jejunum, as shown by Adami and 
Cushing, are relatively sterile. This is shown clinically by the 
higher percentage of recoveries from perforations, gunshot 
injuries, etc., in the stomach, duodenum and jejunum, as con- 
trasted with the ileum and colon. 

The ileum contains a rapidly increasing number of bacteria 
and the lower two feet teem with virulent organisms. In the 
colon bacterial growth is marked and adds materially to the 
bulk of the stool. Hochenegg points out that liquid stool 
contains very active bacteria, especially the colon type, and 
therefore catharsis should not immediately precede operation 
upon the colon. The bowel should be thoroughly emptied 
48 hours preceding operation, giving at least 24 hours for the 
intestine to become cjuiet. This is also advisable because of 
the greater ease of dealing mechanically with the bowel if its 
contents are semi-solid rather than fluid. 

Obstruction. — The most important feature of surgery of 
the large intestine, taken as a whole, is the question of obstruc- 
tion. The mortality of necessary operations can be closely 
measured by the degree and acuteness of this condition. 

It happens, unfortunately, that in some cases of tumor the 
best important symptom is an attack of acute obstruction. 
This is particularly true of tumors of the sigmoid where the 
calibre of the intestine is more limited and the contents of a 
more solid nature. The obstruction interferes with the vitality 
of the distended intestine, renders it difficult to obtain proper 
asepsis during operation, and if resection is decided upon there 
may be considerable trouble in uniting the distended to the 
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collapsed • segment of bowel. If the condition is acute the 
absorbed toxins depress the heart’s action and the abdominal 
distention interferes with the action of the diaphragm; if 
chronic the interference with the progress of the food causes 
indigestion, nausea, gas and abdominal distention. In sus- 
pected tumors of the large intestine careful examination should 
be made to arrive at a diagnosis before the stage of obstruction 
is reached. In the majority of instances the patient will have 
had symptoms upon which an early diagnosis of beginning 
obstruction can be made. There is, first, irregular bowel 
action, alternating constipation and diarrhoea with an unsat- 
isfied feeling after stool; the movement failing to give com- 
plete relief. Second, cramps in the abdomen attended by 


borbory'gmus, and the patient will nearly always be able to 
locate the site of obstruction as it will be found at the point 
where the internal pressure is most intense. Third, on palpa- 


tion the peculiar localized stiffening of the intestinal wall on 
the proximal side of the structure gives a “tumor-like feel’ 
to the examining fingers which appears and disappears and is 
usually accompanied by gurgling of fluids and gases at the 
point of obstruction. Complete relaxation without anaesthesia 
can usually be obtained in the hot-tvater bath and a tumor, if 
present, can be detected. In low-lying tumors the sigmoido- 
scope may reach the growth. Several times I have found a 
sigmoid tumor prolapsed into the rectum following a large 
soapy water enemata, so that it could be felt with the examm 


ing finger. _ _ r • t . 

The danger of drowning from the regurgitation o m es^ 

tinal contents during anaesthesia should not be forgotten, an 
every case of obstruction should have the stomach 
previous to operation. As a matter of fact, by careful atten ^ 
to emptying the stomach and the use of saline 
great many patients can be tided through a serious a 
obstruction, and the operation performed later un 


favorable conditions. , -^fpefine 

The Incision.— In proposed resection of the 
the incision should be placed to the inner side o t e 
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disease. If the diagnosis has not been established it is best to 
make a median incision through which the hand can be used 
to explore the abdomen. A second working incision can then 
be made at the most convenient situation. The utmost care 
must be taken to prevent infection from intestinal contents. 
If the proximal gut is greatly distended it will be best to make 
a temporary incision into it at a point where the mesocolon is 
sufficiently long to allow its being drawn well out of the 
abdomen, and with a tube empty the contained material after 
the method of Monks. Treves states that emptying the dis- 
tended intestine at a point above the obstruction has reduced 
the mortality of operations one half, in acute conditions. 

Mobilization . — The most important technical feature is 
mobilization of the large intestine for purposes of operation. 
The large intestine has a very long mesentery because all of 
its blood, nerve and lymph supply lies in the inner leaf of the 
mesentery and arises from the abdominal aorta and vena cava 
or in that vicinity. It is true that the outer leaf of the mesen- 
tery is exceedingly short, if not absent, in the ascending and 
descending colon and iliac sigmoid ; but as the outer leaf con- 
tains no structures of importance it is only necessary to divide 
it, lift the colon from its bed and swing it on its inner leaf to 
the niidline. Therefore, the sine qua non for efficient opera- 
tion is to locate the lesion, divide the peritoneal reflection to 
the abdominal wall, which mobilizes the part and allows it to 
be completely drawn outside of the abdomen where it can be 
adequately surrounded with aseptic pads for clean work. By 
holding the color up to the light the blood vessels can be identi- 
fied in the inner leaf of the mesenter)", and caught, tied and 
divided. Mr. Moynihan shows that in this way even the 
descending colon may be mobilized so that it can be anasto- 
mosed with the rectum or even brought down to the sphincter 
muscles. The transverse colon can be readily mobilized by 
dividing the gastrocolic omentum. 

In separating the colon and ligating the blood vessels there 
3re some structures that must be identified. 

Birst, the dnodennni, a portion of which is bared in making 
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a proper exposure of the ascending colon and the hepatic 
flexure. For this reason great pains should be used in the 
ligation of the right colic and right branches of the middle 
colic vessels so the duodenum will not be injured or caught in 
the teeth of the forceps during operation (Fig, 2). 

Second, the ureters must be identified and separated from 
adherent growths of the ileocsecal coil and ascending colon on 
the right side, on the left from the descending colon, and espe- 
cially from the sigmoid. It must not be forgotten that just 
after the ureters cross the common iliac vessels they are adher- 
ent to the peritoneum and that as the colon is mobilized and ■ 
pushed toward the median line the ureters go with it. Almost 
invariably the left ureter will be carried with the sigmoid and 
should be identified and separated before the resection is com- 
menced (Fig. 2). 

Third, the vasa deferentia are closely associated with the 
lowest sigmoid and rectum and while not so important, they 
should be protected from accidental injury. 

The mobilization of the lowest sigmoid is readily effected 
by incisions along the broad ligament just under the ovaries 
and tubes in the female, or at the same situation in the male. 
Tliese are joined by a transverse incision at the bottom of the 
Douglas pouch. By identifying and separating the ureters 
this entire portion of the bowel can be lifted cleanly from the 
hollow of the sacrum. The superior rectal artery com« 
readily with the intestine, but the middle sacral, which is 
usually present, and may be of considerable size, must 
caught and tied. 

In the removal of malignant growths of the large mtes in , 
it will sometimes be found that a neighboring 
become involved and is attached to it. If conditions 0 
wise are favorable this should not be looked upon as a 
indication to operation. We have in such cases ^ '^^resect- 
resected portions of the small intestine, on two occasions ^ 
ing two entii'ely independent loops of ileum, and a ter 
ing the resection of the small intestine we have 
diseased colon with the fragments of small intestine 
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Twice we have removed portions of the stomach which were 
attached to tumors of the transverse colon, and three times 
the bladder has been involved, necessitating partial removal 
of the bladder wall. One of these cases was very interesting 
because of the now three-year recovery of the patient after 
the removal of a considerable portion of the bladder w^all, 
which was attached to and involved in a low-lying sigmoid 
cancer. Quite frequently in the female the ovaries, tubes and 
uterus become attached to sigmoid growths, and it adds but 
little to the difficulties and dangers of the operation to remove 
these attached organs from before backward in one mass with 
the original disease. » 

Method of Anastomosis . — In our experience it has made 
comparatively little difference by what method the anastomosis 
was accomplished as long as the opening was large enough. 
Granting that end-to-end intestinal union is ideal, the result 
of the lateral, or end to side, have been, functionally, just as 
satisfactory. In union between the large and small intestine 
we have usually made the lateral operation by suture, leaving 
as small a pouch as possible beyond the opening — and it seems 
to be quite immaterial wdiether it is made isoperistaltic or anti- 
peristaltic — which ever way the intestine will come together 
without angulation or traction; but in lateral union between 
two parts of the large intestine the resection should be iso- 
peristaltic and the openings brought close to the stump ends 
so as not to leave a distal pouch. Ileocolostomy is the safe 
operation because the contents of the ileum are fluid as com- 
pared with the solid or semi-solid character of the matter in 
die colon. 

In end-to-end resection of the large intestine it is rather 
necessar}' for a safe anastomosis that at least one of the frag- 
ments should be well surrounded b)"^ peritoneum. In the 
ascending and descending colon and the iliac sigmoid, the 
inadequacy of the peritoneal covering may result in fistula 
formation, a condition which is most troublesome to heal. 

For this reason in like cases resection of the sigmoid has a 
niiich higher mortality than resection of the caecum. 
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The lateral operation gives very satisfactory results in 
such cases. If there is marked obstruction and distention, the 
three-stage operation of Mickulicz and Paul has much to rom- 
mend it. At the first operation the tumor, with the mesentery 
and glands well detached, is drawn out of the wound and the 
proximal and distal loops united by sutures. The part to be 
excised is then, if possible, drawn through a separate incision 
in the abdominal wall of just sufficient size to carry it easily 
and hold it in good position. The peritoneum is united by a 
few interrupted sutures to the two limbs of the intestine on 
the inner aspect. If the syunptoms of obstruction are severe, 
a small incision is made in the exposed mass proximal to the 
obstruction, and a rubber tube is introduced through which the 
intestinal contents are carried into a receptacle. The tumor 
with the attached intestine is cut away on the third to fifth 
day and a heavy^ clamp applied to the spur on the hvelfth to 
sixteenth day ; this bites its way through about six days later. 

Of late, we are doing the three-stage operation less fre- 
quently, as it does not permit of such extensive and careful 
dissection as is necessary for the removal of the lymph chan- 
nels, and the patient is subjected not only to a tiresome con- 
valescence and unpleasant external fecal discharge for a num- 
ber of days, but a secondary operation may become necessar)' 
for complete cure on account of fecal fistula. 

In all resections we now use the two-row suture metho 
with holding-clamps, and I would say again that the impof 
tance of the method of anastomosis, whether end-to-end, si 
to-side or end-to-side, has been exaggerated. The more near ) 
the intestine approaches the normal the better the prosper 
of end-to-end anastomosis, but with a distended intestine r 
obstruction, the less the mesenteric attachment is handled 
better, and the lateral method is safe and It 

several occasions I have had an opportunity to see ^ 

of lateral anastomosis after one year or more, an 
small elbow, at most, marked the site of the union. 

In making resections one is not always sais e 
appearance of the bowel union, and fears lea age 
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in several instances fastened the anastomosed part to the peri- 
toneum just underneath the incision, carrying down to it strips 
of rubber tissue so that if leakage occurred it could readily 
make its way to the surface, or the entire anastomosis can be 
suspended on a roll of rubber tissue in such manner that in a 
few hours it will become protected by adhesions to the peri- 
toneum at the site of the abdominal wound. Gauze should 
not be used for this purpose as it becomes entangled in the 
plastic lymph and is quite often followed by fistula. 

There is a group of low-lying sigmoid tumors which are 
exceedingly difficult to get at and where a combined abdominal 
and perineal operation becomes necessary. As a rule, the 
whole of the rectum must be removed and the sigmoid attached 
to the anal muscles, although occasionally the cut end can be 
united directly to the rectal stump by the method of Tuttle, 
Maunsel or Weir, After direct union between the sigmoid and 
rectum we have passed a three-fourth inch rubber tube with an 
oblique end and lateral eye from the anus upward into the 
sigmoid several inches above the union and fastened it by a 
suture to the anal margin. This tube is left from four to ten 
days to carry gas and fmces by the suture line. In two cases 
of this type we closed the end of the rectum completely, leaving 
it as a pouch, and made a permanent left inguinal colostomy. 

Ihe abdominoperineal operation for low-lying sigmoid 
growths has been unusually fatal in fleshy males. On two 
occasions, in males weighing 200 pounds or more, we have 
removed the tumor by the posterior route, by an incision which 
passed from the anus upward along the left side of the sacrum, 
excising the cocc)cx. The anus was closed with sutures and 
the rectum dissected out of its muscular bed. The peritoneum 
''as opened in front and the entire rectum with the fat and 
glands lifted from the seminal vesicles, prostate and bladder. 

lateral incisions the peritoneum Avas separated and the 
J’ectum, tumor and necessary sigmoid amputated, the proximal 
*^nd of the sigmoid carried down to and sutured into the 
niusdes below. We have followed the recommendation of 
Peck and left the distal end of the sigmoid closely sutured for 



216 


WILLIAM J. MAYO. 


four to seven days following operation. In this way we have 
obtained complete primary union and had a fair muscular 
control in four weeks. 

One would suppose that complete obstruction of the intes- 
tinal stump for several days would lead to great distress if not 
to more serious effect upon the patient, but if the bowel is 
allowed to become quiet for twenty-four hours before opera- 
tion, and if during the time of complete obstruction the patient 
is kept on albumin water, strained soups, etc., the majority 
will go three or four days, or more, without much trouble. 
This effect can be continued for a day or two longer if the gas 
pressure becomes great, by putting a small cannula with a 
rubber tube attached into the projecting sigmoid stump, to 
carry off the gas. 

In several low-lying carcinomas in the female, where the 
patient wms very'- much reduced from bleeding and sepsis, we 
ha^m done the Quenu-Tuttle perineal resection of the entire 
rectum and lower sigmoid with satisfaction. 

I am quite well aware that the posterior and perineal routes 
are not to be recommended for sigmoid tumors, but in the 
obese and the veiy anaemic, operations of this type are well 
borne, and have, in our hands, been followed by complete 
recover}^ 

Any one trying it for the first time in these cases will be 
surprised at the ease and safety with which the rectum, sig- 
moid, and tumor can be removed, together with the fat an 
glands, to a point as high as the promontory of the sacrum. 

III. ONE HUNDRED CONSECUTIVE RESECTIONS OF THE LARGE 

INTESTINE IN THE ADULT. 

In the 100 resections there were 12 deaths, a mortality 
12 per cent. Most of the deaths were due to 
exliaustion, and they illustrate the baneful influence of 0 s 
tion -which was present in nearly all of the fatal cases. 
brings up the question as to whether preliminary co os ° ^ 

enterostomy^ is generally advisable as a preparatory 
in severe obstruction. 
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When it is possible, we prefer to resect at the primary 
operation, contenting ourselves with emptying the proximal 
side of the intestine of its contents. But if the intestinal wall 
is thickened and soggy, threatening the security of the suture 
line, a preliminary colostomy is advantageous. The opening 
is not, as a rule, closed at the time of resection, but is allowed 
to remain open as a safety-valve and closed later if necessary. 

Of the 100 resections 61 were for malignant disease with 
8 deaths, and 39 for benign conditions with four deaths. Sur- 
gically speaking, it is wise to consider malignant disease of 
the colon in three anatomical groups. 

Group I. Cancer. — The Ccecum and Ascending Colon 
was removed for cancer 24 times with 3 deaths. Twenty-three 
were carcinoma with 2 deaths, and i sarcoma with no operative 
mortality. 

Group II. — The Transverse Colon, including the hepatic 
and splenic flexure, was removed for carcinomatous neoplasm 
7 times with i death. 

Group HI. — The Descending Colon and Sigmoid was ex- 
cised for carcinoma 30 times with 4 deaths. 

Group I. The Ccecnm (Figs. 3 and 4). — The ascending 
colon is classed with the caecum because many cancers involve 
the margin of the ileocaecal orifice and extend upward into 
the ascending colon and downward into the caecum, therefore 
possibly involving the ileocolic and right colic group of glands. 

The first step in the resection of tlie head of the colon is 
to liberate the caecum and ascending colon by an incision 
through the outer peritoneal attachment, and with a piece of 
gauze the intestine with the tumor and fat is wiped cleanly to 
the muscles as- far as the superior mesenteric origin of the 
ileocolic and right colic vessels, which are tied at once, 
enabling a sure dissection of the mesenteric glands and fat. 

The greater ease and safety with which union between the 
small and large intestine can be secured as contrasted with 
^‘esection in continuity of the colon, is of great technical 
^dvantage. This is equally true of resection of the hepatic 
®^ure. Looked at from a purely technical standpoint, a car- 
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cinoma existing at any point between the ileocascal orifice and 
the juncture of the right .with the middle two-thirds of the 
transverse colon can be most safely treated by complete resec- 
tion of all the large bowel up to that point, and this also most 
effectually removes the l}Tnphatics. 

Fig. 3 . 


A. Col UR. 


A.CoUca ^<•>£'•4 


A.llto 



Carcinoma o£ caecum. Dotted lines show lines of resection. 

In carcinoma of the cjeciim it is necessary 

leocffical group of glands with the jjeuni must 

lierefore, not less than the tenmnal 6 inches of t 
,e excised. The ascending colon shou d also be exas^ 
n-der to secure the right colic vessels an tn u 

The type of disease was usually found affected- 

and the ileocolic glands were nearly al y 


noma 
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In some specimens the disease appeared to have had its origin 
in the appendix. However, the appendix was so thoroughly 
involved as to make it impossible to arrive at any accurate 
conclusion on that point. 

In the past three years we have operated upon and recog- 
nized microscopically six cases of primary appendiceal carci- 
noma, one-fifth of one per cent, of the total operations for 
appendicitis in that time. As pointed out by Harte, cancer of 
the appendix is usually of small size, not larger than a pecan 


Fig. 4. 



•mt. It is seen most frequently in the second and third decades 
3s contrasted with adenocarcinoma of the caecum, which is 
niost frequent in the fourth and fifth decades of life. Primary 
carcinoma of the appendix is of the spheroidal or basal-cell 
type. It seldom involves the lymph nodes, although LeConte 
reports one such case. In two of our cases the microscopic 
resemblance to endothelioma was striking. While in our cases 
of primary carcinoma of the appendix the csecum was usually 
Partially resected, they are not included in the statistics as the 

continuity of the intestinal canal was not affected by the opera- 
tion. 
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f r-,(l, Ti! *'='■" 7 cases with i 

• . Tlie percentage of inoperable carcinomas of the bans 

orsc colon which no operation cot, Id be done wL S 
than m any other group, as there appeared to be relatfvciv 

pancreaT «>' 

the mid colon, 

the middle colic arter,- should be ligated early and the separa- 

Fig. s. 



tion of the glands started with tliat vessel. This will at once 
show the extent of the devitalized colon ^vhich must be 
removed. 

Involvement of the splenic flexure is prone to early an^ 
extensive adhesions, and local extension along these pathways 
of the carcinomatous process is a more frequent bar to resec 
tion than lymph metastasis. If the costocolic ligament and the 
outer peritoneal attachments are divided as the first step o 
the operation, the splenic flexure is liberated, and with t e 
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glands and fat can be drawn well out of the abdomen, and 
early ligation of the right and left colics at proper points facil- 
itates further manipulations. 

Group III. Cancer of the Descending Colon and Sigmoid 
(Figs. 7 and 8). — In this group there were 30 cases with 
4 deaths. The steps of operation are similar to those 


Fjg. 6. 



of the caecum and ascending colon. Liberation by division 
of the outer peritoneal folds, and early ligation of the 
lood vessels at their origin, enables easy removal of the 
glands and fat so that resection can be completed outside of 
the abdominal cavity. Ideal resections wdth complete removal 
of the IjTuphatic tributaries may necessitate ligation of the 
“^ferior mesenteric vessel on account of the importance of 
-'^curing that gland, which, according to Moynihan, almost 
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invariably lies at its origin. Wide removal of the peritoneum 
and surrounding fat is as necessary as the removal of the 
glands. 

Resections for Benign Disease of the Large intestme.— 
Of the 39 resections for benign conditions, 2 involved the 



223 


SURGERY OF LARGE INTESTINE. 

Group II. Cmcum and Ascending Co/ow.—There were 24 
resections of the cjecum and ascending' colon with i death 
(a) Indammatory Disease^ ii with i death. — This group 
is made up of an assortment of inflammatory conditions in 
which the continuity of the bowel had been destroyed by infec- 
tion or Its results, such as, sloughing causing large fecal anus 

at the ileocascal juncture, impossible of closure by plastic 
operation. 


Fig. S. 



A.CoUc6.Me»:.- 


5^ eif Vt o M e u 


^AjColica. $in.irs^r<a. 


anastomosis follo^ng resection of sigmoid. Note mobilization of splenic 
flexure and descending colon. 

tion latter resections required simultaneous resec- 

clinic° because of previous attempts, not in our 

the the fecal anus by anastomosing the caecum to 

Attempts to cure fecal fistula by performing lat- 
anastomosis with the view that short circuiting would 
obstr'*^ fistula to heal is usually a mistake. If there is no 
vermicular action of the intestine constantly 
’’ortnan''^^^^ ingesta past the artificial opening along the 
ines of the bowel, and not only is the patient not cured 
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of the disease but a serious complication is added when later it 
becomes necessary to operate for a definite cure of the lesion. 
It is a simple matter to circumscribe a fecal fistula by an ind- 
sion down to the peritoneum at some point outside of the intes- 
tinal adhesions and introduce the finger as a guide. The less 
firm adhesions arc swept loose and the circumscribing incision 
deepened through into the peritoneal cavity. The intestinal 
loop containing the fistula can be drawn out upon the surface 
of the abdomen, surrounded with gauze and the fistula closed 
in the long axis of the intestine by tw^o rows of sutures, the 
outer row preferably of interrupted linen or silk. 

( 6 ) Infussiisccptiou. — A benign fibromyoma of consid- 
erable size growing from the vicinity' of the ileocjecal valves 
and projecting into the lumen of the caecum, causing intus- 
susception, was subjected to resection w'ith cure. 

(c) Localiccd Twelve cases with no deaths. 

Tuberculosis of the ileocaecal coil occurs in two forms— 
ulcerous and hy'pertrophic. Only one of the ulcerous ty pe was 
subjected to excision, although a few patients were seen v w, 
when they' came under observation, were in a poor genera 
condition with extensive fistulous tracts associated with mu 
tiple tuberculosis in the small intestine, and usually wh P 
monary' involvement. Eleven of the resections were or ^ yp^^^ 
trophic tuberculosis with vvell marked tumor, an m 
majority it was difficult to differentiate them rom c 


at the time of the operation. . . 

In addition to these 12 cases in which resection 
culosis was performed there w'ere a number m w 1 
condition was looked upon as being inopera e a 
of exclusion operation was made as a pa la . j^efore 
tion. This was particularly true in ^ ^ons c.«H 

we became aware of the extent to whic ^ .u. h'mphat't 

be carried, also because we looked upon irrem 
glands to be a contra-indication to j^sis of the 

stances we have removed hypertrop uc 
caecum with the ileocolic glands, an av ^ ^ 

culous glands extending up along the ao 
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diaphragm, their size varying from that of a walnut to an 
egg, with complete and permanent cure of the patient. Shut- 
ting off the supply of infection evidently enabled nature to 
overcome the poison which had already been absorbed into 
the glandular system. In several of the specimens the bovine 
type only of tubercle bacilli were found to be present. 

In 54 cases, i per cent, of the total number of appen- 
dectomies, the appendix was the seat of tuberculosis. The 
csecum was nearly always involved at the base and extensively 
removed. These cases are not included in the statistics because 
the continuity of the bowel was not interfered with in the 
operation. Many were apparently the original focus of an 
extensive tuberculous peritonitis and the operation was under- 
taken for this symptomatic condition. 

Group II. Resection of the Transverse Colon . — ^The 
transverse colon was resected twice for benign disease, once 
for diverticulitis and once for fibrolipoma, with i death. 

Group III. Sigmoid : — ^The sigmoid was resected ii 
times with 2 deaths, (a) In one case of Hirschsprung’s dis- 
ease, or giant colon, the sigmoid with the ascending and trans- 
verse colon was excised with cure. (&) Fibrolipoma, i resec- 
tion with recovery, (c) Two for tuberculosis, i of the ulcer- 
ous type and i of the hypertrophic variety; both recovered, 
(d) Five were for diverticulitis with tw^o deaths. This last- 
named condition is very curious and is due to pouching of the 
niucous membrane through small defects in the muscular coat 
of the colon in which fecal concretions form and result in 
acute or chronic inflammation. A well defined tumor is usually 
to be felt which is tender during the acute stage and accom- 
panied by mild general symptoms of infection. These tumors 
lave often been diagnosed as carcinoma, and in three out of 
five resections for this condition in the colon the diagnosis 
^as only cleared up with the microscope. For a full report of 
of these cases see article by Mayo, Wilson and Griffin, in 
Krgcry^ Gynecology and Obstetrics, July, 1907- 
The sigmoid was’ resected for inflammatory pelvic dis- 
ease two times with recovery. 
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In the group of resections m'C have not included a consid- 
erable number in which the sigmoid was more or less involved 
or injured in the course of operation for diseases of the pelvic 
organs, as the consideration of these should be undertaken in 
connection with the diseased processes of which they were the 
accidental rather than a primary part. 

I am indebted to Dr. M. S. Henderson for compiling the 
following table of statistics from the records at St. Mary’s 
Hospital, and also for the correspondence involved in ascer- 
taining the present condition of the patients. 


ONE nUNDnED CONSECUTIVE RESECTIONS OF THE LARGE INTESTINE IN THE 
ADULT. OPERATIONS PERFORMED AT ST. MARY’s HOSPITAL, EOCHESTEE, 
MINNESOTA, BETWTEEN FEBRUARY, l8p8 AND FEBRUARY, ipop. 

Of the 100 resections 6i were for malignant disease with 
8 deaths (13 per cent). 


CANCER OF THE CiECUM .AND ASCENDING COLON. 

Number of cases 

Male 

Female ^ 

Age of oldest 

Age of youngest 

Average age _ 

Patients of ages between 30 and 40 years 

Patients of ages between 40 and 50 years ^ 

Patients of ages between 50 and 60 years ^ 

Patients of ages between 60 and 70 years ^ 

Patients of ages between 70 and 80 years 

Average duration of symptoms 13 months. ^ 

Operative mortality ...(12.S ^ 

Patients dying within i year after operation..... ^ 

Patients dying between i and 2 years after operation ^ 

Patients alive less than i year after operation ^ 

Patients alive i to 2 years after operation ^ 

Patients alive 2 to 3 years after operation ^ 

Patients alive 3 to 4 years after operation j 

Patients alive 4 to 5 years after operation _ j 

Patients alive 5 to 6 years after operation - j 

Patients alive 6 to 7 years after operation _ j 

Patients alive 7 to 8 years after operation ] _■■■■'” 3 

Number not located 24 

Total ■ ■ ■ ' _g 10 have 

Of II patients operated upon more than 3 J “ j,,, 

been traced Six. or 6o per cent, are al.ve and ivell 
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CANCER OF THE TRANSVERSE COLON INCLUDING THE HEPATIC AND 
SPLENIC FLEXURES. 

Number of cases _. 7 

Male 2 

Female 5 

Age of oldest 66 

■ Age of youngest 35 

Average age 52 

Patients of ages between 30 and 40 years i 

Patients of ages between 40 and 50 years 2 

Patients of ages between 50 and 60 years 2 

Patients of ages between 60 and 70 years 2 

Average duration of symptoms 16 months. 

Operative mortality (14 per cent.) i 

Patients dying ip< years after operation i 

Patients dying 2 years after operation i 

Patients alive and well 1 year after operation 2 

Patients alive and well 3 years after operation i 

Number not located i 

Total 7 

CANCER OF THE SIGMOID. 

Number of cases 3° 

Male 21 

Female 9 

Age of the oldest 7i 

Age of the youngest 3i 

Average age 52 

Patients of ages between 30 and 40 years 5 

Patients of ages between 40 and 50 years 7 

Patients of ages between 50 and 60 years 8 

Patients of ages between 60 and 70 years ^ 

Patients of ages between 70 and 80 years 2 

Average duration of symptoms 2 years. 

Operative mortality (13 per cent.) 4 

Patients dying i year or less after operation 3 

Patients dying i to 2 years after operation 5 

Patients dying 2 to 3 years after operation ^ 

Patients alive and well 1 year after operation 7 

Patients alive and well i to 2 years after operation 5 

Patients alive and well 2 to 3 years after operation 2 

atients alive and well 3 to 4 years after operation 3 

Total 30 

Out of 6 cases operated upon more than 3 years ago, 3 > or 

50 per cent., are alive and well. 
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RESECTIONS FOR BENIGN DISEASES OF THE LARGE INTESTINE 

Number of eases (4 deaths— 10 per cent) 39 

Colectomy for ulcerative colitis (nearly all of the colon re- 
moved) 2 

Caictim and ascending colon 24 

Localized tuberculosis 12 

Inflammatorj’ disease ii 

Intussusception i 

Transverse colon, including hepatic and splenic flexures 2 

Diverticulitis i 

Fibrolipoma (i death) i 

Descending colon and sigmoid n 

Tuberculosis 2 

Diverticulitis (2 deaths) 5 

Fibrolipoma ^ 

Hirschsprung’s disease ^ 

Inflammatory disease ^ 

Total 


DISTORTION OF THE MESENTERY AND ITS RELA- 
TION TO INTESTINAL OBSTRUCTION * 

BY JOSEPH D. BRYANT, M.D., 

OF NEW YORK, 

Surgeon to Bellevue and St. Vincent’s Hospitals. 

For the purposes of this occasion. Distortion of the 
Mesentery is considered to mean the twisting or otherwise 
forcing out of shape of the mesentery by disease process, 
and thereby so disarranging its normal relation with the 
attached intestine as to change the orderly course of the latter 
with reference to it. Torsion of the mesentery, as commonly 
expressed, is not included in this title. It seems not at all 
unreasonable to conceive that the forcing out of shape in this 
manner of the mesenteric curtain, to the lower border of 
which the intestine is attached, would change the normal re- 
lations existing between them to a sufficient degree as to 
modify correspondingly the functions of the included intestine. 

The stimulus prompting the conception of the title and 
promoting the birth of this paper, had its origin in the strik- 
mgly interesting, and, to me, instructive features incident to 
a case recently coming under my notice from lay sources, 
which was characterized by long-standing and progressively 
increasing symptoms indicative of intestinal obstruction. The 
nature of the obstructing cause was at first problematical, 
emg regarded as functional ; then, as functional with organic 
complications, the latter of* which finally dominated the vary- 
*ng picture of distress so long as the patient remained under 
° servation. It, therefore, naturally follows that the syn- 
come of this case is divided into two parts, viz. : the early 
Qi" t le recounted part, and the later or the observed part, at 
3st, so far as the writer is concerned. And, in expressing 
^ indications of disorder in this ’instance, especially those 
estations will be told ■which are regarded as not being in- 
'.Jl ^ont with a belief i n the peculiar nature of the obstruc- 
by title before the American Surgical Association, June 3, 1909. 
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eiiminat 'HcmfJr ^ "“““'j 

iinimates, except for comparison, many of the multitude nf 

common symptoms of intestinal obstruction, and corre-^pond 
ar? reirM alt •!>« facts tot 

re regarded as being expressly related to the problem. 

? ^ ''“'avals of time tor several 

years, llicre Had occurred brief attacks of intestinal colic nsualy 

accomparaed "-.th nausea and voraitina as the distingnishini 
traits. The frequency and severity of the attacks, though difa- 
ing m degree from time to time, gradually increased in these 
respects, until the uncertainty of the time of their coming and 
going, and of their severity, obviously founded a most unhappy 
nn insecure state of affairs. Usually, in these instances, how- 
ever, a wild anodyne, supplemented with a gentle cathartic, 
affoided prompt relief — a relief commonly marked by copious 
evacuations of semi-solid material, sometimes with distinctive 
features of indigestion, but with no evidence of obstruction. 
Afterward, however, a decided change occurred in this, the 
negative feature of the case. For, in an attack apparently in- 
duced, as often before, by indiscretion in diet, it is recounted 
that there developed after twenty-four hours, genuine symptoms 
of intestinal obstruction, which refused obedience for forty-eight 
hours longer to the usual remedial means employed in these in- 
stances. Soon after, however, a copious bowel evacuation suc- 
ceeded an escape of offensive flatus, the apparent sequel of a 
deferred, hopefully employed, high enema. Complete comfort 
followed at once. But, singularly enough, within an hour after 
the stool, nausea ensued which was promptly and finally relieved 
by abundant vomit having a distinct fecal odor. Also, it is told 
that during the height of this attack, the turpentine and the 
asafoetida separately employed in the high enemata for the pur- 
pose of fecal clislodgcment were tasted by the patient soon aftj 
their introduction. A fact which happened thereafter, it is sai , 
on two occasions with the use of asafeetida with a similar mten 
tion. After the prompt .subsidence of this attack, I was told t^a^ 
comparative quiet reigned in the abdominal affairs of the pa 
for nearly eighteen months. Before, during, and subsequent o 
this attack, nothing of diagnostic significance related to the 
tion, could be ascertained by physical examination so long as 



ILEUS FROM MESENTERIC DISTORTION. 


231 


patient came under our notice. Later, the painful digestive 
attacks increased in frequency, happening once in four or five 
weeks, in fact, were not infrequently prompt complications of 
slight constipation and of errors in diet. And, too, before final 
relief from an attack came in sight, fecal vomit in varying 
amounts was in evidence — at least, once in three or four months. 
And, at one time, the attacks bid fair to wear the patient out 
through the torment of spirit and physique, which they imposed 
at uncertain intervals. 

The pain was rarely severe, it being often readily controlled 
by a small amount (% or Vk, grain and less) of morphia, given 
hypodermically once in six or eight hours. The pain was located 
primarily, and throughout the attack, in the navel region. It 
sometimes came suddenly without premonition; again with a 
sense of indefinite gastric or abdominal distress ; and often in a 
gradual manner, with or without important manifestations. Some 
general tenderness of the abdomen was present, especially if the 
attack was severe, but no circumscribed points of tenderness 
could be determined in slight or severe attacks until late in the 
history of the case, when, after severe attacks, varying and vague 
points of tenderness .were noted only in the navel region. The 
region of the appendix and of the gall-bladder, however, was 
free from all uncomfortable manifestations. Local or general 
tension of the abdominal muscles was never observed. Tympany 
was absent during slight attacks, and was not pronounced during 
the severe. The pulse exhibited but little change from normal, 
except during the later part of my observation, when it, very 
naturally, -was accelerated by pain and fever. The temperature 
(rectal) rarely reached 100 F. until during the later attacks, 
when it would go up a degree or two, and even higher, and then 
suddenly fall a degree or more in a few hours (6 or 8) before 
{ le symptoms of obstruction were relieved, usually by copious 
3 vine dejections. So constant was this phenomenon in these 
3 ter attacks as to become of special significance as indicating 
upproaching relief. During the last two attacks known to me, the 
I'etnission was quickly followed by abdominal pain, and return of 
emperature which, soon after, resumed the usual low^ figure of 
^ 2 preceding attacks. It would seem as if in these special in- 
urrest of recovery had happened, resulting, perhaps, 

^ ^ ’g t re-obstruction and consequent increased degree of infec- 
Especially so, since their temperature of 103 F. and 104 
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F. for a short time, would tlien suddenlv foil i 
attended with perspiration. Nausea was common wfth feTa 
of t o pain, and often vomiting, the vomit being composed usuallv 
of the contents of the stomach, followed by bile In S 
instances, liowever, the vomit became fecal, sometimes very 
promptly and unenpcctediy, and once, primarily, then again, later 
in the course of the attacks. In one instance, free fecal vomitin? 
and a simultaneous large stool tenninated at once a seventy-hour 
period of apparent obstruction. In this instance, the physical 
characteristics of tlie two discliarges, oral and anal, were similar 
in color, odor, and consistency'. The color was brown, the odor 
fecal, and^ the consistency semifluid. A chemical examination 
of these discharges disclosed the presence of indol and skatol in 
each, and with but little more of these agents in the stool than in 
the "V'omit, — a difference which, at the time, might well have 
prompted the thought that the intestinal obstruction, in this in- 
stance, divided somewhat equally the field of abnormal develop- 
ment of these substances. For, were the obstruction located at 
the proximal side of the region of development, one would not 
expect the presence of either, substance in the vomit. 

In the majority of attacks, the symptoms of intestinal obstruc- 
tion yielded quite promptly' to high cnemata and colonic irri- 
gation. At times, however, these agents produced no apparent 
effect, even on repeated employment. It sometimes would seem 
as if the obstniction — at uncertain periods (30 to 75 hours after 


attack) — would yield more to intestinal effort than to human 
contributing influences. That is to say, the morbid physi- 
ology of the intestine itself apparently was more potent for relief 
on these occasions than w'ere tlie special efforts of those in charge 
of the case. In one instance, however, when other measures 
afforded no relief, two quarts of warm sweet oil, slowly intro- 
duced as high as possible into the bowel, were, in the course 0 
an hour, followed by copious discharges of soft fecal conten^, 
succeeded by prompt relief lasting for a brief period. A curious 
sequel to this experience was the frequent passage in the stoo^^ 
for about twenty-four hours, of vary'ing small amounts 0 swe 
oil. It appeared as if the oil had been sequestered in t e ow^^» 
so as to be returned in divided portions from time 
the actions of the bowel would require. Also a mam es 
which pointed to the presence of isolated collections 0 
matter in the small intestine, happened in two instance 
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the history of the case in the following way ; The administration 
of a saline cathartic was followed promptly only by brown watery 
evacuations strongly impregnated with indol and skatol. This 
result would not be expected in the instance of an empty colon 
already rinsed well by saline catharsis and irrigation. In these 
instances, however, a liberal dose of castor oil was promptly fol- 
lowed by a large soft fecal evacuation. It therefore appeared 
as if the fluid dejections had passed across or through dissemi- 
nated accumulated faeces in the small intestine, thus staining and 
impregnating them with indol and skatol. For, had the amount 
of fecal gathering disclosed by the cathartic been circumscribed 
in the small intestine, there is no doubt that tumor would have 
been present on manipulation, hence the belief in circumscribed 
dissemination. In the second instance, after ingestion of milk 
the rapid appearance per anum of milk-colored discharges fol- 
lowed by an abundant fecal movement from castor oil, suggested 
the presence of fecal accumulation in the small intestine, especially 
when the colonic irrigating fluids, just before employed, had been 
returned uncolored. Again on frequent occasions, test doses of 
two grains of bismuth by mouth, in the instance of fluid diar- 
rhoea, promptly discolored the anal discharges, thus :clearly 
emonstrating the fact of incomplete obstruction and the absence 
0 a special diarrhoea of irritation from below. And, too, follow- 
ing this, the normal fecal discharges returned without the help 
0 remedial agents, suggesting the further idea that but little, 
in eed, of the fluid discharge could have come from a local intes- 
ma irritation caused by a fecal accumulation. 

t IS but fair to say at this time that careful observation and 
phenomena noted in this case, convinced the writer 
o/th fsason, an S trap-like arrangement in the course 

be intestine was present, and likely, too, in plural num- 

iated^ curves of which passing fecal matters accumu- 

som ‘■i^ntly on different occasions to cause more or less, and 
^nnaplete obstruction, often accelerated by indigestible 
sud/"'^) ®^®^i®nt amount or suitable size, to completely and 

bowe^^ ^ *^'^clude the remaining part of the lumen. More often, 
intesf^^l believed that the pockets were emptied by local 
the ^ ^^scular contraction with more or less pain attendant 
other times, wholly, or in part by the aid of 
Was be! especially castor oil. As already intimated, it 

e ed that at times an incomplete occlusion was present, 
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leaving only sufficient space to permit of the passage of saline 
evacuations over the fecal accumulations in the dependent parts 
of the receptive loops of the deformed intestine, thus tincturing 
the passing fluid witli indol and skatol. The prompt passage, at 
times, of undigested milk and of bismuth-stained fluids for test 
purposes also served to substantiate the belief in incomplete ob- 
struction. And, too, on careful thought no other form of inte^ 
tinal obstruction appeared so well to meet the syndrome of this 
case. It was not improbable that this obstruction was lo- 
cated in the ileum not far from the caecum, and also that the 
ilcocrccal valve at times was pervious to fluids from below, and 
that active reverse peristalsis was a prominent feature. 

It should not be amiss now to further interpret, so far as 
practicable, the other various phenomena which pointed 
toward and added interest to the pathologic picture jus 


The tasting on different occasions of the 
asafeetida employed in high encmata for t ^ 
coming intestinal obstruction, suggests at ° 
obstrul ion conld have not been complete, 
at the time. Also, that reverse penstals.s 
pronounced at the time, as taste of for some 

the brief retention of the enema. 

reason, the ileocscal valve was ^ ,],js conned 

commonly supposed to charac criz peristalsis is 

tion, however, it is proper to say .opposed, and that 

not as simple a mcclianisra as .s L/? tneate nature 

antiperistalsis especially is a phenomenon the 
of which is, as yet, not entirely settled. ^ 

Practically, however, I®**' 5 ^ the rectum to 

carried nourishing and medicated =>g'" ^he writer in 

the mouth in a brief time in meny mstairc , 

tSga, in a .„ema nventy seconds 

test glycerine and methylme vi pjpected commomcal'O 

its introduction into the bowel. ^ "\fp„ach was disprowJ 
in this case between the colon time, the 

by e.xpIorative examination. Ah™ wa 

Jehment of the diwded ^ S att^uit 
practiced by the writer in order to 
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contents in the instance of an obstinate fecal fistula of the 


transverse colon. But, only a change in the consistency of 
tlie fecal discharge was observed, as the soft discharges of the 
ileum were carried up the descending colon by retrograde 
peristalsis, and escaped as before from the cutaneous opening 
of the fistula. Also, as a matter of established fact, and 
apparently shown by this case, a continuous peristalsis going 
rapidly from the rectum to the stomach, and, another kind 
arising at an irritated part of the intestine, and going from it 
in opposite directions may take place. 

That the inhibitory influence of the ileocsecal valve on 
peristaltic intercourse of the large and small intestines cannot 
he regarded as definite, is evidenced by the report that in 60 
per cent, of subjects (Debierre) the valve is found to be 
permeable from below. 


It seems permissible now, to point again and more fully 
<0 symptomatic features of the case which had been regarded 
as emg of special significance in connection with the peculiar 
onn of obstruction to which they had been assigned. Among 

inZ Tl ' of skatol and 

from matters simultaneously discharged 

proposition, but, it came to 
diasnostir ^ dismissed. The normal habitat of these 

substance is peculiar to the 

appears that th^ instance, 

colonic side Tn ^ was pervious from the 

liiat primarilv ^ could be easily said 

product of cfficai°a dejections were largely the 

made m. -n k ° activities, whose respective exits 
^’alve. But t / presence of an obliging ileocrecal 
indol in 1 ^ ^ amount of skatol 

Ihe anal sinn°^+ ^jection might well have exceeded that 
^o'on are these contents of the caecum and nearby 

P'^ocesses of peculiar. But inasmuch as the 

iri the intestine ‘ breed skatol and indol anywhere 

>>ifiuences aurt’ proportionate to the contributing 

as in this instance, the putrefaction changes 
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were pncral throughout, and, also, that an incomplete hindtr- 
mg obstruction of some sort was lying between the ciecum 
and the stoniacli, it was not singular, and one would expect 
t le greater amount of tliese products to favor the anal exit 
of the area of their natural production. Also, classed as in- 
dicating tlic possible location and probable mechanism of the 
obstruction, will be recalled certain facts alread}’’ stated in the 
early histoiy of the case viz. : The slow development, too 
slow, in fact, for the progress of the common kinds of intes- 
tinal obstruction. And the associated indications confom 
therewith. The phenomena recounted regarding the high 
sweet oil enema; the colonic irrigations; the skatol andindol 
impregnations: the milk and bismuth exhibitions; the castor 
oil responses; the forecasting indications of spontaneous relief, 
etc., etc., appealed to the author with sufficient force to put in 
mind the theory already expressed, ?.e., “an S trap-like ar- 
rangement of probably multiple parts in tlie course of the 
small intestine.” This theory was promulgated before a 
tangible opportunity was afforded to determine the seat and 
mechanism of the obstruction by means of material examina- 
tion. Finally, however, by so doing, it was determined that 
nothing plysically appreciable was at fault wdth the colon, the 
emeum, or the appendix. The first four or five inches of the 
ileum were normal. The succeeding seven or eight inches 
and the mescntciy connected therewith were abnormal, the 
latter being distorted by chronic inflammatory process, so as 
to cause scalloped irregularities of the attached intestine for a 
corresponding distance. The wall of the intestine at tos 

situation was much hypertrophied, thus giving rise to mart 

encroachment on the lumen of the gut, wdiich othenvise^as 
enhanced in places by the acute angles of the scallops tt® 
sch''es. The intestine proximate to the obstructed part ua 
moderately dilated and hypertrophied for a const era 
distance. ^ 

The marked hypertrophy xvhich characterize 
ordered part of the intestine is regarded as the natura pr 
of its crippled condition, especially in view of the we 
fact that the interference with the normal flow o 
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through its natural channel at once provokes functional resent- 
ment of a greater or lesser degree on the part of the motor 
forces interested -with the conduct and care of the function. 
And, also, that the effort required to keep pace with the 
demands of increasing interference develops the compelling 
forces correspondingly, as is made manifest by the increasing 
growth of the responsible parts engaged in the duty of func- 
tional activity and preservation. We can quite easily under- 
stand how, as in this instance, that near-together consecutively 
arranged developing interferences (scallops) with intestinal 
function could, sooner or later, cause slight, temporary, and 
finally more or less decided obstruction to the flow of the 
intestinal contents, attended with corresponding increase in 
dimensions and power of the propelling force, as represented 
by the muscular development of the part thus directly involved. 

It would appear to me that the disclosures of the examina- 
tion have reasonably established the conjectural diagnosis as 
related to the location and the mechanism of the obstruction. 
Also, that the phenomena recounted in connection therewith 
fit the physical findings amply, certainly much better than they 
can be adjusted to the mechanism of a different form of 
intestinal obstruction. 

A careful examination of the literature of intestinal ob- 
struction as related to mesenteric distortion (not volvulus) 
y competent persons, reveals no instance of similar intestinal 
>s g;urement, or of like clinical history. In one instance 
it appeared that the pressure of a large tuberculous 
Mesenteric gland on the veins of the mesentery of the ileum 
produced oedematous thickening of the walls of the 
^orresponding part of the intestine to a degree causing sufifi- 

prTd ^ modification of its functions to 

tiiD ^'^ute intestinal obstruction, for which resection of 
hM part was made. 

offered, on this occasion, is most respectfully 
Mgard'^ ' being, is all I would care to say 

portu ^ Matter which only time and multiplied op- 
Pbstn?V^^ fittingly adjust to the topic of intestinal 
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I. STRANGULATED RETROPERITONEAL HERNIA OF THE INTER- 
SIGMOID FOSSA, 

Infant, male, born September 8, 1907, weighed 7^ pounds, 
apparently in every way normal at birth. The only unusual thing 
noticed the first 24 hours was the fact that the child cried almost 
constantl}', and occasionally would spit up a little mucus; he had 
two meconium stools, passed normally. He continued to take 
sugar water and a mixture of 2 : 20 milk, without vomiting. The 
second day he continued to cry nearly but not quite so badly as 
during the first 24 hours. At the end of the second day, when 
the motlier’s milk began to come, he was put to the breast and 
suckled satisfactorily. There were no satisfactory bowel move- 
ments after the meconium stools, though the napkins were stained 
occasionally with fecal matter. I saw the child 24 hours after 
birth, also at tlie end of the first 48 hours, and could detect no 
ing abnormal in the abdomen. On the evening of the second a), 
54 hours from birth, the nurse thought the abdomen was more 
distended and somewhat harder on the left side and did not t n ^ 
the child was exactly right. The crying continued. The a ) 
nursed well, however, during the night; and, when seen by m>se 
the following day at noon, 72 hours from birth, the nurse s a^ 
that the baby seemed very much better ; she said it ivas 
well and was getting plenty of milk from the mother. ^ 
examined the abdomen. I fou nd no areas of dulness an ^ — 

* Read before the American Surgical Association, June 4 > 
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not make out any definite enlargement on the left side, which the 
nurse stated she had noticed the evening before. The movements, 
however, were not satisfactory. 

In the evening of the third day, 80 hours from birth, the 
child developed a temperature of 102° and began to vomit. I 
was 16 miles away, but advised, over the telephone, passing a 
rectal tube and irrigating the bowel. The child had had a small 
dose of castor oil before. The nurse was unable to pass the 


tube into the rectum. The vomiting ceased and the child took 
some milk and slept a good deal between 8 and 10 p.m. The 
vomiting again began at i a.m. and during the two hours it 
required for rhe to reach the patient, he was seen by Dr. Macken- 
zie, the local physician, who tried to pass a catheter and wash 
out the bowel, but was unable to pass the tube more than 2 to 3 
inches. On my arrival, at 4.30 am., I again attempted to pass a 
catheter, and although I used three or four kinds soft and 
hard — I was unable to get up higher than 3/^ inches, from the 
anus. The catheter then seemed to meet with some obstruction 


beyond which it could not pass ; no fluid could be forced beyond 
the catheter. The napkins were on two occasions at night stained 
with yellowish fecal matter, but there was no distinct movement. 
There had been considerable cyanosis at one o’clock, but at 4.30 
the color seemed much better and the general condition was 
improved. Breathing, however, wms rapid and heart action wea . 
The abdomen at the time of Dr. Maclcenzie’s visit, at 1.30 a.m. , 
had been much distended and was harder on the left si e, m 
which region, he stated, there was certainly a marked du ness. 
My examination at 4.30 showed the abdomen symmetrically is 
tended, but there was absolutely no change in note on either si e. 

At 8 o’clock I made another attempt to irrigate the bowel, but 
failed; the catheter would go no further than on the previouo 
occasion. I consulted with Dr. Chas. G. Kerley over t ^ ^ ^ 
phone and he advised again attempting an enema wi psom 
salts and ox-gall. This was tried, but very little coMd be made 
to enter the bowel. The child gradually failed an le a 
o’clock, before Dr. Kerley arrived. Although I was certain 
an intestinal obstruction, the child was in no condition a a ly 
time since the vomiting began, to stand an abdomina opera ion 
An autopsy was made two hours after deatli, m t e 
of Dr. Mackenzie of Millbrook, New York. On opening 
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peritoneal cavity, an immense gush of air mixed with an emul- 
sion of faeces poured out, causing' the abdominal walls to collapse 
Between a pint and a quart of yellowish liquid faces (there was 
no pus or anything- resembling purulent material present) was 
found lying- in the abdominal cavity. When this was evacuated, 
I was immediately struck witli the absence of the intestine. Care- 
ful search revealed only a small loop of small intestine, deeply 
congested and distended ; there was, however, a globular tumor 
occupying the left side of the abdomen, beginning on a level with 
the bifurcation of the common iliac artery and extending up 
nearly to tlie costal arch. This swelling was smooth, symmetrical, 
and resilient on pressure. Finally, I discovered at the lower 
edge of the swelling a semilunar fold of peritoneum, situated a 
little to tlie left of the vertebral line and just on a level of the 
bifurcation of the iliac artery. This semilunar fold formed the 
neck of the retroperitoneal' sac. The aperture was iji inches in 
diameter, easily admitting the index finger (Fig. i). The 
posterior parietal peritoneum had e-vidently been lifted fonvard, 
forming the hernial sac whicli contained almost the entire small 
intestine. The sigmoid turned sharply to tlie right and the 
whole large intestine was entirely on the right side. The inter- 
sigmoid fossa must have been abnormally large, containing some, 
perhaps nearly all of the small intestine at birtli. On the other 
hand, it is possible that only a. portion of the intestine occupied 
the fossa at birth and that tlie constant crying during ^e first 
two days may have forced more and more of the intestine into 
the sac until practically the whole small intestine was inclu e 
and later strangulation occurred. 


The opening in the peritoneum in tliis case correspon s 
very closely to that of Eve’s, although in Eve s case t e s 
contained only a portion of tlie ileum, 6 indies in leng i. 

Eve’s case was a woman, 63, years of age, an t ere ^ 
present a band of adhesions between ascending co on an 
moid flexure, which played some part in the etio ogy. 

In regard to Eve’s case Moynihan states t la 
likely explanation is that “ there had been origma y 
mesentery for the jejunum, ileum, csecuin, became 

colon. The splenic flexure and the descending c 
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fixed in the usual manner by the adhesion of the left or pos- 
terior layer of the original descending mesocolon to the parietal 
peritoneum of the posterior abdominal wall. As a result of 
peritoneal adhesion, most probably pathological, the caecum 
and ascending colon had adhered to the descending colon and 
the sigmoid, and the united gut had been dragged over to die 
right, laying bare and rendering patent the orifice of the 
intersigmoid fossa.” 

In the character and amount of contents my own case 
corresponds very closely to the case of Treitz, a duodeno- 
jejunal or mesocplic hernia. (La Progres Medicate, 1889, 
tome ii, p. 289.) In Treitz’s case the opening of the hernial 
sac was in the median line a little higher up and the long 
diameter was perpendicular instead of horizontal. In addition, 
the transverse and descending colon surrounded the tumor on 
the upper left and lower side. 

My' case, as far as I can learn, is the only case of inter- 
sigmoid hernia, or for that matter, of retroperitoneal hernia 
existing at birth, 'While it is possible that, had the condition 
been recognized oh the first day, an immediate operation might 
have been , successful, still, the difficulties in the way of an 
early diagnosis in such a young infant must be regarded as 
very great. In this case there was no localized tumor; the 
child continued to take food until near the end and vomiting 
was a very late symptom. 

The only three cases of hernia of the intersigmoid fossa 
that I have been able to find are the cases of Eve, McAdam 
Eccles, and Lambret. The two former were referred to at 
length by Moynihan in his well-known work on “ Retroperi- 
toneal Hernia.” As to Lambret’s case, Moynihan stated that 
he was unable to obtain the journal in which it was reported, 
namely, I’Echo Medical du Nord, 1897, p. 384. 

Mr. F. S. Eve regarded his case as the first authentic case 
of intersigmoid hernia. It was reported in tlie British Medical 
Journal, June 13, 1885. The specimen has been preserved at 
St. Bartholomew’s Hospital. 

This fossa was first described by Hensing and consists of 
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a pouch or depression of the peritoneum forming the left or 
under layer of the mesosigmoidea, extending to the upper part 
of the sigmoid flexure. 


Eve s patient was a woman aged 63 years ; she was admitted to St 
Bartholomew’s Hospital December 31, 1882. She had always been in 
good health until December 26, 1882, when at 10 a.m. she was suddenly 
seized with violent constricting pain around the abdomen in the region 
of the epigastrium, followed by violent vomiting and the passage of 
large loose stool. She had had slight attacks similar to this before, which 
were relieved by purgatives. On December 27 she passed a small move- 
ment with little blood and mucus. She continued to vomit .all food from 
the beginning of the attack. The vomitus wms at first bilious in char- 
acter, later became brown, with fecal odor. On December 30, the tempera- 
ture was subnormal; expression anxious; abdomen was uniformly but 
not tensely distended; there was incessant retching, but no vomiting. 
The rectum was free, an enema of warm water returned with some small 
fecal masses and blood-stained mucus. On January 22, after a consul- 
tation, Mr. T. Smith performed the operation for lumbar colotomy. A 
portion of the intestine tvas opened and much fecal matter evacuated. 
The condition gradually grew worse and on the morning of the twenty- 
fifth she went into collapse and died. 

•The conditions found in Eve’s case are well shown in Fig. 2. The 
ascending colon took a course obliquely across the abdomen to the left 
hypochondrium, where it turned sharply to the right and followed the 
curve of the diaphragm until it reached the middle line; here it became 
suddenly bent upon itself and returned, above and parallel to its previous 
course to the lower edge of the spleen; thence it took the normal direc- 
tion to the sigmoid flexure. Both the ascending and descending portions 
of the large intestine were closely united and almost surrounded by a 
single layer of peritoneum. Just above the caecum, below the level 0 
the hernial opening, there was a band of adhesions i inch in 
one-half inch in length, binding together the ascending colon and adjacen 
curve of the sigmoid flexure. Eve believes that this baud of a esi 
created conditions favorable to a hernia into the intersigmoid fossa. 


The fossa itself is not so uncommon. Treves found a perfec| 
fossa in 52 and a funnel-shaped depression in 13, or a tota 0 
65 per cent, of the bodies examined. De Haen^ ( a * 
Medendi, Paris XI de Ileo Morbo/’p. 103) quoted byMoy« 
ban, describes a case of supposed hernia in the in 
through an opening in the mesosigmoidea. 
f erred to by Treitz, but the details are not sufficien y n 
to warrant Moynihan in regarding it as a case 0 
sigmoid hernia. 



RETROPERITONEAL HERNIA, ETC. 


243 


Eve states that it would be useless to form rules for the 
diagnosis of this form of hernia which the next case would 
falsify. In both De Haen’s and his own case the patient was 
periodically subject to abdominal pains associated first with 
constricting sensations and later tympanitis, indicating that 
the intestine not infrequently had slipped into the opening, but 
had been released by purgatives or naturally. 

In 1895, ten years later, McAdam Eccles (St. Bartholo- 
mew’s Hospital Reports, vol. xxxi) reports a case of strangu- 
lated hernia of a loop of small intestine in the fossa inter- 
sigmoidea. 


The man, S3 years of age, was admitted to the West London Hospital 
under the care of Mr. Eccles on August 18, 1895, with well-marked 
symptoms of intestinal obstruction. He had for many years suffered from 
double inguinal hernia, both reducible and fairly well controlled by a 
truss. Four days before admission, while coughing, his left hernia came 
down and could not be reduced. He was taken to Cottage Hospital, near 
his residence, in which the surgeon with little delay and some difficulty 
reduced the hernia by taxis. The vomiting and pain, however, persisted. 
No fasces or flatus passed the rectum. On the fourth day he was admitted 
to the West London Hospital in the following condition: Facial expres- 
sion anxious and typical of acute abdominal disturbance ; pulse small and 
frequent ; breathing thoracic ; tongue furred ; temperature 98.2°, abdomen 
evenly distended and everywhere resistant; no local swelling or indura- 
tion could be made out. Under ether a median abdominal incision was 
made. High up in the iliac fossa in the posterior part of the abdomen 
"as a firm resistant mass into which could be traced the small intestine, 
one part of which was distended, the other collapsed. Closer examina- 
tion revealed a tightly constricting edge which afterward proved to be 
t e margin of the aperture of the intersigmoid fossa. The sharp ring 
"as carefully snipped with a pair of scissors and the gut slowly drawn 
out of its grasp. The loop of small intestine was then liberated. This 
"as intensely congested, and black and gangrenous for a distance of 
fii its middle. The whole loop measured about four 
^nc es. The gangrenous piece of bowel with the cedematous portion was 
^ V-shaped piece of mesentery and the ends united by 
The''^^ ® method. The patient died of exhaustion 12 hours later, 
peri/^v'^'^ states that the post-mortem examination showed some general 
sutu^"^' marked in the region of the sigmoid flexure. The 

abouub^^'^ in the anastomosis had held well. Nothing further is said 
6 condition of the intersigmoid fossa as disclosed by the autopsy. 

Eccles states that this fossa was distinct in at least half of 
2 subjects examined in the Rooms in 1894-1895, the pei- 
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centage being 53. This corresponds very closely to the find- 
ings of Treves. Eccles states that in the foetus this fossa is 
undeveloped. In Eccles’ case the tightness of the strangula- 
tion was extreme, showing that once a loop of bowel becomes 
imprisoned, it is veiy seriously affected in a short time. 

A careful reading of the history of Eccles’ case must leave 
some doubt in one’s mind whether this condition might not 
have been one of reduction en masse rather than a true hernia 
of the intersigmoid fossa. The histoiy of a case of strangu- 
lated hernia, finally reduced under forcible and prolonged taxis, 
with a continuation of the symptoms of strangulation is abso- 
lutely typical of a case of reduction en masse. It does not 
seem at all probable that the same loop of strangulated bowel 
that had been reduced from the scrotum, could have been made 
to enter the intersigmoid fossa after reduction. It seems still 
more improbable tliat two loops of intestine could have been 
simultaneously strangulated, one in tlie intersigmoid fossa and 
one in the scrotum ; and tliat when the latter was reduced, the 
former continued to give the same symptoms. It is reasonable 
to believe that one condition could have been easily mistaken 
for the other through the small incision used in the laparotomy, 
and the actual condition not recognized except by a very 
thorough autopsy, evidence of which is lacking in Eccles case, 
lie simply states that post-mortem examination showed some 
general peritonitis and that tlie sutures used in the anastomosis 
held well. There is no further description of the condition 
present in the fossa itself. (The case has, however, been 
accepted by Moynihan, the most competent authority.) 

The third case of hernia of the intersigmoid fossa, is tha 
of Lambret (L’Ec/10 Med. du Nord, 1897, p. 384)- ^ambre^ 
reports this case as the third known case of hernia of the in 
sigmoid fossa, stating that the two cases observed up 0 
time were the case of Jomini and that of Eve, Jornm ^ 
{Revue Medicate de la Suisse Romande, 
cepted as a true case^by Moynihan. Lambret esc 

case as follows: 
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Male, aged 63 years, was admitted to the hospital with all the signs 
of acute intestinal obstruction which had lasted for a period of three 
days, coming on during an effort at defecation. The patient immediately 
had very severe pains in the abdomen without any particular localization ; 
vomiting occurred soon afterward and finally became fecal. It ceased the 
day after his admission to the hospital ; there was no passage of either 
gas or feces; moderate abdominal obstruction; pulse rapid. Operation 
was immediately decided upon and it was performed by Folet. A 
median incision was made from the umbilicus downward. On opening 
the peritoneum,, a dilated intestinal coil was seen with other coils col- 
lapsed and embedded. The hand of the operator discovered in the 
upper part of the left iliac fossa a hard tumor, smooth, symmetrical — the 
nature of which it was difficult to determine. The withdrawal of the 
intestine was made very easily under the influence of light traction. 
A loop of intestine withdrawn was oedematous, purplish-red in color, but 
presenting no trace of constriction. The lumen of the intestine seemed 
permeable. The tumor perceived in the left iliac fossa at the beginning of 
the operation now disappeared. Reasoning from this fact, the hypothesis 
of a hernia in the intersigmoid fossa was advanced and the orifice of 
this fossa was quickly found ; it was about as large as a five franc piece ; 
its walls were infiltrated and dark-colored. The walls of the fossa were 
also of a purplish color and contained a certain quantity of bloody exu- 
date. It had the appearance of a hollow sphere of sufficient size to hold 
a mandarin orange. The continuity of the bowel having been re-estab- 
lished, the operation was rapidly completed and the patient returned to 
nis bed. No amelioration of the symptoms, however, followed. By the 
middle of the next day the patient had not passed any gas or fecal matter 
and his general condition was very bad. Another laparotomy was done 
and an artificial anus established. The intestine was, however, com- 
petely paralyzed, and the patient died during the night of septic peri- 
onitis. ^ Autopsy revealed nothing new, but enabled the removal of the 
anatomical specimen which is preserved in the surgical clinic of the 
bt. Sauveur Hospital. 

Jonnesco divides retroperitoneal hernia into four classes: 
(1) Hemiae through the foramen of Winslow. (2) Hernia 
m the retroduodenal fossa. (3) Hernia in the retrocacal 
ossa. (4) Hernia in the intersigmoid fossa. . 

T id^^ ^^tersigmoid fossa has been carefully described by 
^ 0 at. Before the time of Toldt the intersigmoid fossa was 
0 ie\ed to be situated between the two folds of the mesocolon 

t e sigmoid flexure, — ^while in reality, as shown by Toldt, 
the ra^^ely the case, it being usually situated between 

parietal peritoneum and the mesocolon. According to 
rot, the oriflce of the fossa is best seen by lifting the 
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sigmoid flexure upwards and to the right to a level with the 
internal border of the psoas muscle, not far from the sacro-iliac 
synchondrosis and the bifurcation of the common iliac artery. 
In Lambret ‘S case the falsi form fold was found over the 
orifice. 

In the cases thus far observed, the cavity of the fossa has 
been of variable length, from 3 to 10 cm., in some cases reach- 
ing as far as the level of the pancreas. The shape of the 
cavity' varied according to the intestinal contents, to which it 
always adapts itself. The origin of this fossa has been ex- 
plained in various way's. Toldt and Jonnesco believe that it 
is dependent in a large measure upon the influence of the 
arteries of the mesosigmoid. Lambret believes that the inter- 
sigmoid fossa is the result of a particular mode of development 
of the peritoneum and the folds comprising the mesosigmoid. 
In brief, he believes that the fossa is due to an interruption in 
the process of fusion of the mesocolon, the fusion with the 
parietal peritoneum taking place at a point lower than normal. 
He believes that the fossa is present in about 80 per cent, of 
the cases, its protected situation being responsible for the very 
small number of hernise that occur in this region. 


II. INTRAPARIETAL VENTRAL HERNIA AT MCBURNEY S POINT. 


Mr. X., aged 53 years, had a left inguinal hernia since child- 
hood. Four years ago, his horse fell during a polo match an 
rolled upon him, injuring the right side of his abdomen. 0 
very long after this he began to have pains in the region 0 
right iliac fossa which, it ivas thought, might be due to s 


trouble with the appendix. r,iihprt 

I first saw the patient in consultation with Dr. W. • 
of New York, in October, 1905. Physical 
time showed an oblique irreducible omenta ^ 
the left side, and on tlie right side a direct inguina 
the size of an egg. No tenderness or resistance cou 
over the appendix, and it was believed that 
comfort in the iliac fossa was probably due to th 
which had not been hitherto discovered. 
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In the latter part of October, 190S, I operated for the double 
hernia, resected a portion of the omentum on the left side and 
found a direct hernia of the .bladder on the right side. Both 
wounds were closed by Bassini’s method ; primary union followed 
and although the patient has led a very active life, riding and 
playing polo, tliere has been no recurrence up to tlie present 
time. 

Immediately after his recovery from the operation, he stated 
that he felt the same pain and discomfort in the right iliac fossa 
m the region of McBurney’s point that he had had before the 
operation. The trouble was always worse in the latter part of 
the day, after standing or being on his feet a good deal, and 
seemed to be relieved by pressure with the hand. I made a 
number of examinations, but was never able to detect any tender- 
ness or other indications pointing to an inflammation of the ver- 

P^ 5 n and 
The trouble 

S I November. 

examination. During tins 

detected T' I then, for the 

aponeurosis of the tumor, apparently beneath the 

<i'sappeared with exa On pressure the swelling 

"’tien its contents sHn h that a hernial tumor gives 

the finger. The swfir abdomen under pressure of 

The aponeurosis was annar sensation on deep pressure. 

<^='Phnation of the ohennm ^ normal. Hence the most rational 
‘'’'o«gh the transve^rsalis ™ opening 

sufficient size to permit IT'I 

^^uched the aponeurosis nf protrude until it 

2 *^’^&nosis of interstitiarb™^^* oblique. I, therefore, 

J J^nt had so long had in L ^ discomfort which the 

in.’? stated he liad^eh^?” gnrgling sen- 

"/ upon the abdomen in ? 1 ''^ben press- 

;?'on was first held litlT“''"' ^ 

■ inclined to attribt ^bese 

attribute the condition to intra-abdominal 
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adhesions, while the third thought it was due to a retroperitoaeal 
lipoma rather than a hernia, but all advised operation. I operated 
upon the patient on January 27, 1909. Incision was made exactly 
as for an appendicitis operation. The aponeurosis of the external 
oblique was found intact and very firm. On cutting through the 
aponeurosis, a tumor about the size of a large goose egg was 
found. It was of yellowish color, and the outer layer, about 
one-fourth inch in tliickncss, consisted of extraperitoneal fat. On 
cutting through this, a hernial sac, the size of a large hen’s egg, 
presented itself. This was opened and found to contain a loop 
of the caecum, which immediately reentered the hernial sac as 
soon as it was reduced into the abdomen, showing that it had 
probably occupied this position most of the time, and when it 
became filled with gas or other contents, caused the pain and dis- 
comfort from which the patient had so long suffered. The neck 
of the sac \vas situated almost exactly at McBurney’s point and 
the inner side touched the edge of the rectus muscle; it was about 
seven-eighths inch in diameter and was surrounded by a firm ring 
of transversalis fascia. 

I believe that the hernia was probably of traumatic origin, 
that a rent in the transversalis fascia was caused four years before 
at the polo accident and that tlie hernial protrusion found its way 
through this shortly afteiwvard, gradually making its way out- 
ward through the fibres of the external oblique muscle until it'> 
progress was finally checked by tlie strong layer of aponeurosis. 
It then enlarged in all directions until it formed a tumor of t e 
size described. There ■were no adhesions between csecum an 
sac. The sac was entirely removed and the transversalis layer 
and peritoneum sutured by overlapping. The internal 0 iqoc 
muscle was then closed with interrupted sutures of angar 
tendon ; next the aponeurosis and, finally, the skin. 

The patient made an excellent recovery and left the hosp 
at the end of two weeks and has been perfectly well ever 
He has had no return whatever of any of the old , 

size and anatomical position of the sac are well s lown in 


The only case that I have been able to find at all sim 
the foregoing is the case of Levy, recently .^(.ase 

Beitrage f. Idin. Chir. In view of the fact ^j^ere 

there was an undescended or partially descen e > 



Fig. 3, 
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is reason to believe that we have to deal here witli one of the 
ordinary types of interstitial hernia with a bilocular sac, of 
congenital origin, entirely unlike the case I have described. 

I disagree altogether with the statement of Levy that in 
the absence of complications the treatment of abdominal 
hernise due to muscle defects should be mechanical, i.e., that 
the patient should be fitted with a suitable abdominal support. 
I believe that all of tliese cases can be cured by a suitable 
operation without any risk to the patient. The fact that these 
cases are peculiarly liable to stran^ilation should be sufficient 
ground for advocating operative treatment as a routine 
measure. 


V.ASE III. RESECTION OF FOUR FEET OF SMALL INTESTINE FOR 
recurrent attacks of intestinal OBSTRUCTION FOL- 
LOWING REDUCTION EN MASSE OF A STRANGULATED 
HERNIA FOUR MONTHS BEFORE. 

Mr. Y., 53 years of age; has always been in good health, 
operated upon for strangulated hernia (by Dr. Foy of Yonkers) 
m January, 1909 ; duration of tire strangulation 8 hours. A large 
oop 0 small intestine was found very dark in color, but as it 
ar la y recovered under hot towels was replaced in the abdomen, 
he three weeks after operation, when 

atta(i attack of intestinal obstruction. Had five or six 

month^ sometimes every five or six days ; he went one 
On Ma attack ; the last very severe attack occurred 

in the^l f attacks always began by a localized distention 

abdom which gradually spreads upwards across the 

persktpA ^ ^ fossa. Vomiting quickly followed and 

on May 1 almost fecal in character, I saw the patient 

gatives ^ ^ movement of the bowels due to strong pur- 

nothincr ^.q abdomen returned to normal and 

"’Oak from'^Vi ^ palpation. The patient was somewhat 

i’o one of ^^octs of the attack. I believed the condition to 
^ioughinjT ^ j constriction of the bowel and areas of 

patient operation at as early a date as possible, 

en ered the hospital on May 12, 1909, and I did a 
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median laparotomy, assisted by Dr. W. E. Downes. I quickly found 
two separate loops of bowel joined at a sharp angle by a firm band 
of adhesions about i inch in diameter. These adhesions were cut 
and the raw surfaces turned in with silk suture. I then came' 
upon a mass about the size of two fists, situated in the middle 
and a little to the right side of the abdomen; it consisted of five 
or six coils of small intestine so completely welded together that 
it was difficult in places to make out the outlines of the separate 
loops of intestine. It was evident that it would be impossible to 
separate these adhesions and I decided to resect the entire mass 
and do a lateral anastomosis. A piece of tape was passed through 
the mesentery and tied around the healthy portion of the bowel, 
well beyond the point to be divided. The mesentery was clamped 
oft and sutured by means of fine chromicized catgut. The divided 
ends of the bowel were inverted and sutured in two layers. The 
portion removed extended nearly to the ileocaecal valve. A lateral 
anastomosis was made between the ileum and ascending colon by 
means of a large hlurphy button. Inasmuch as the appendix was 
found to contain a large, very hard concretion and showed some 
evidence of congestion, it was removed. The abdominal wound 
was closed witiiout drainage. Time of operation i hour, 1 $ 


minutes. 

The first two days the patient was given a very small quan- 
tity of saline per rectum and a small quantity of water by mout . 
On the third day he was given chicken broth and albumm wa 
in one-half ounce portions every 2 hours. The 
nourishment was gradually increased and at the end 0 e w 
he was given solid food. He had very little more 
follows an ordinary hernia operation. He passe 
the eleventh day and was up and about the \yar a 
two weeks. The wound healed by primary union. 

The condition of the intestine shows that at the tim ^ 
tion the bowel must have been reduced adiier- 

loops were so much inflamed that they imme la } 
ent and finally welded together in the solid mass seen 

mounted specimen presented. 



VESICO-INTESTINAL FISTULiE * 
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OF NEW ORLEANS, LA. 

The term enterovesical has been employed by many 
writers, but we have discarded it, because of hybrid Greek 
and Latin origin, and have adopted the etymologically more 
correct designation, vesico-intestinal fistulse, as the title of 
this paper. 

This is a comprehensive term, including all cases where 
a communication, direct or indirect, exists between the blad- 
der and any portion of the intestinal lumen from pyloric 
orifice above to anus below. Appendiculovesical fistulre have 
not been excluded from this consideration, but no thorough 
search of the literature has been made for this variety of 
communication. Some sixty odd cases are, perhaps, to be 
iound scattered through the literature, many of which have 
not been available for the purpose of this communication, 
ome are so closely related to the cases under discussion that 

t cy have been utilized to illustrate certain phases of the 
subject. 

The literature of vesico-intestinal fistulae has been quite 
meager and, with the exception of a few articles, almost inac- 
ccssi le to English readers. The materials for this paper 
uve een drawn chiefly from Harrison Cripps, who wrote 

monograph in 1888, based on 63 cases; Chavannaz, who 
Keil'r excellent statistical study in 1897 of 95 cases; 
cal ^ ^^cCallum, on “ Pneumaturia ” in 1898; and Pas- 

ciui his “ Doctorate Thesis ” in 1900 on “ Ac- 

!!!!l^g ^ntestinal Fistulre,-> in which he brings the 

ad before the American Surgical Association, June 5, 1909. 
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number up to 346 cases, including those of Cripps, Chavannaz 
and others collected from many sources. To these should be 
added the interesting case of Jewett’s, referred to in Kelly 
and MacCallum’s article. 

AVe have searched the literature for cases appearing since 
1900 and, as will be seen by the table appended, have added 
38 cases, making the total 385 cases to date, including our 
own, a few conveyed in personal communication, and six- 
cases found in an article by W. Sachs,* of Mullhausen, pub- 
lished in December, 1908. 

From the earliest times there are occasional references 


to communications between intestine and bladder, but the 
condition was not at all carefully studied until about 1800. 
The first attempt at collecting and classifying the reported 
cases appears to have been made by Blanquinque in 1870. 

Tlie older writers considered the condition beyond the 
reach of the art and the first suggestion as to a rational treat- 
ment seems to have been made by Barbier de Melle, who, in 
1843, believing the site of the fistula, always to be in the 
caecum, proposed colotomy as a means of cure. Pennell m 
1850, and Curling in 1852, were the first to put this pro- 
cedure into practice, but up to 1870 only six colostomies had 
been done for vesico-intestinal fistulse. Pascal claims this 
as an essentially French operation, but admits that it ob- 


tained its greatest success in England. , 

In 1871 Simon operated on two cases of rectovesica 
fistulae, sectioning the sphincter and making a direct suture 
of the rectal orifice; once with success. Billroth in the saffl 
year operated by the same method, but failed to relieve 
patient His observation was not published until 1879. 

Dumenil, reporting a case before the French urg^ 
Congress at Rouen in 1884, highly extolled 
its popularization as a means of relief of this is 


malady is probably due largely to him. 

These two operative principles combined--colosto 7 
later section of sphincter with suture of fistula ^ — — 


* Deutsche Ztschrft. f. Chir., Dec., 1908. 



VESICO-INTESTINAL FISTUL.E. 


253 

been the chief methods for attacking rectovesical fistulae, 
until rather recent times, 

Le Dentu, in 1884, before the Society of Surgery in Paris, 
suggested suprapubic cystotomy followed by intravesical su- 
ture of the bladder opening. Th'is was carried out by Pousson 
in 1895, with temporary success but ultimate failure, and, as 
was to be expected, this plan has had few followers. Kelly 
'and MacCallum in 1898, and Reginald Harrison in 1895, 
enumerate this among the surgical procedures, and one of us 
in 1897 in a case reported here did the same thing 
unsuccessfully. 

In 1887, Czerny did the first laparotomy, but his patient 
died. The third and first successful one was done by Boiffin 
in 1891. Since then the principles of modern abdominal 
surgery have been freely utilized in such conditions. Cripps, 
however, writing in 1888 on a basis of 63 cases, takes a 
gloomy view of the prognosis and is in favor of colostomy 
rather than laparotomy — or rectal suture. 

The best etiological classification seems to be : 

Unknown 


Traumatic 


Accidental 

Surgical 


Non-Traumatic 


Inflammatory, including . 

Malignant 

Tuberculosis 

Syphilis 

Actinomycosis 


Abscess 

Stricture 

Stone 

Ulcer 


Many of the cases, especially the older ones, . are so vague 
t at the cause cannot be determined. 

The tramnatic fistulae fall into two categories; accidental, 
} gunshot and stab wounds, falling on stalces, etc., of which 
le majority are caused by gunshot womids; and surgical, 
0 owing the lateral operation for stone, puncture of blad- 
^r by rectum, etc. Many such accidents must have followed 
intervention in former days, but doubtless were not 

reported. 
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ithZZ? Earely oae finds 

acfii.oinycosis or syphilis as the cause. 

Pascal, in his Thesis of 1900, gives the following table 
of non-traumatic cases, classified in this manner: 


1. Origin in bladder, prostate, vesicles.... 

2. Origin in intestine 

3 Origin in vicinity of bladder.. 


Percent. No of cases 

18 54 

35 105 

16 48 


It is impossible to do more than to give a general picture 
of the various changes met with at autopsy. The usual find- 
ings arc those of chronic localized peritonitis, dense adhesions 
bet^veen intestines and intestines and bladder, and masses of 
indurated thickened tissue, in which may be found cavities 
containing pus and faeces; to which are added the special 
features of the causative agent — tuberculosis or neoplasm. 
Occasionally one finds a simple fistulous tract separating gut 


and bladder, or again a distinct purulent pouch, into which 
bladder and intestine empty — the "foyer intermediare” of 
Chavannaz. 


The bladder is usually contracted, very rarely dilated. 
Its inner surface, in addition to the abnormal orifice, presents 
the lesions of chronic cystitis with varied changes in mucous 
membrane and musculature. Pascal, under the influence of 
the French school, seems to thi'k that cystitis is not con- 
stant, and secondary ascending infection rare. But from t le 
history of the cases and those that we have seen, cystitis seems 
to be a constant concomitant in some degree, and out 0 25 
autopsies in which the condition of the kidneys was state . 
18 times they were diseased, and of these 15 biatera 
infections. Of these iS cases, 6 were due to cancer, 
tuberculosis, and 9 to inflammatory processes. Ke } an 
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MacCallum state that renal symptoms are comparatively rare 
considering the state of the bladder. 

The symptoms are naturally divided into those associated 
with the primitive lesion, and those dependent upon the fistu- 
lous condition. One is struck by the remarkable similarity 
in the clinical course of the collected cases. One follows 
another presenting practically the same phenomena, and only 
differing in causation and unimportant detail. 


In the non-traumatic cases there is an antecedent history 
of intestinal or urinary disease, which ends either abruptly 
or insidiously by the passage of fecal matter and gas per 
urethram or liquid stools. As a generalit}^ the onset is in- 
sidious. Indeed, it is often a distinct surprise to the patient 
when he suddenly passes gas or faeces. Often the condition 
is only discovered accidentally, and rarely, though it has been 
so recorded, one is unaware of this condition. 


Once the fistula established there is usually a period of 
calm, transient or prolonged, then vesical infection ensues and 
sequent, painful, perhaps, difficult, urination torment the 
iin ortunate. With this there is much mental anxiety and 
perturbation; digestive troubles, malaise, deterioration in 
'ea th progressively until the end which comes through gen- 
era infection or the advancement of the original disease, be 
' ^^rcinoma or tuberculosis. 

. the patient experiences no discomfort, suflfers no 

mpmrrnent of health and lives his life in spite of his condition. 

tile physician the prominent symptoms are 

of gas or fsces per urethram, or liquid 
mi erous stools and vesical or rectal disturbances : these 
ce to characterize the malady. 

naz to read the monographs of Cripps, Chavan- 

or to consider the outcome of the collected 
s 'tit out realizing the gravity of this affection. 

^urati ^ which Pascal anal -zed he found the mean 
years'^^pT appearance of the fistula, to be three 

^ponta ^ states that out of 300 cases only 19 recovered 
24 recovered under expectant treatment, and 

^ cured by operative measures. 
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Fislulsc situated in the small intestine are unfavorable, 
as nutiition is interfered with. Those, whose orifices are 
guarded by papilire or valves, offer a longer life, as the blad- 
der is partially protected from constant inroads of fecal 
matter. The amount of disturbance depends largely upon the 
size of the communicating opening, small perforations often- 
times causing little discomfort. If the urine is passed per 
rectum rather than fjcces per urethram the outlook is much 
better; and finally z.ny obstruction to urination materially 
increases the danger as it favors renal infection. 

Cancer and tuberculosis appear to be uniformly fatal, 
wlien causative agents of this condition. 

The complications usually met with are of inflammatory 
origin or due to secondary calculus deposits in bladder. 
While the prognosis is always serious, surgery offers a 
large hope that the future will see a greatly lessened mortality. 

It would seem, at first glance, that tire diagnosis of intes- 
tinovcsical fistula would be easy, but in practice many cases 
arc overlooked at first. The diagnosis to be complete must 
explain (i) the condition ; (2) the cause; (3) the location of 
the fistula, (nr) in bladder, (&) in intestine; (4) the mode 0 
communication between tlie viscera, direct or indirect. 

The differential diagnosis lies between (i) intestinovesica 
fistulas ; (2) ureterO'intcstinal fistulas; (3) reno-intestm 

fistulas; (4) urethrorectal fistulae; (5) pneumaturia.^ 

In general, the passage of gas and fecal 
urethra or liquid uriniferous stools, coupled with t c n J 
of vegetable or animal tissue in the urine, complete t le ^0 
picture. Communication between the renal pelvis an in 
tine, or between ureter and intestine is to be ma ^ , 

C3^stoscopic examination, showing (i) Absence 0 ^ 
opening in bladder wall. (2) Seeing 
fecal urine escaping from an ureteral onfice.- v 3 ) ^ 

tion of the ureters in eveiy case of doubt. C 3 g s 
be of use, but is unreliable, bladder 

bladder might be confused with feca • ^ by the 

tlirough the ureter. The cause must be determin 
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liistor}^ physical examination, tuberculin reaction, examina- 
tion of urine, etc. Confirmations may be had by the adminis- 
tration of bismuth or charcoal by moutli and their appearance 
in the urine. 

A few words must be said on the question of gas passing 
per urethram. There are conditions, other than intestino- 
vesical fistula, in which this phenomenon occurs : ( i ) After 

instrumental vesical manipulation, litholapaxy, etc. (2) In 
certain neuropathic conditions. (3) In glycosuric conditions.'’'' 
These excluded, the passage of gas through the urethra is 
pathognomonic. 

In the bladder the perforation is usually single, occa- 
jonally double, very rarely multiple. It is usually small, 
the position varies, but in almost one-half the cases the 
a normal orifice is formed on the base or posterior wall. The 

frequent position, and only excep- 
onally the anterior wall. But the location in the intestine 
j m more important and more difficult to decide on. The 

fc Mlendin the difficul- 

fcMa T ! V of tho 

(1) Cvstnim””**/". f’" “soertained by 

'•recluiti' u) W Proctoscopy with digital exploration 

P'-. or cltetnical 


of rectum 
solution 
from the 


solution or easet; via m uncmicai 

' onnnJf ^ ^l^^ir recovery 

' Opposite nrcran / \ ^ ^ 


ICLUverV 

’0 urine, as res-ard Character of food materia! 

‘'’0 food could^P A digestion. The elements of 

ne ^ J--tt’s case indicating lo- 

5.1 ca. By ‘hese ."eans 


- ■ oan be exnlnr.ri Z 7 ay these means 

in totalitjt. u sigmoid and the blad- 


fotalitjt. If . ° uiia me oiad- 

Position of the fistnir^u ^ ^ locate the intestinal 


ttir. 


jf J°oghly " Pneumaturia," this subject 

"aScaf'c at sLe 

241. Gwgnard Jour, dpc e. 1 !, Dumenil, Rev. de 


org- gen., 1883, p. 242. 
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n.ir : colon .and ilenn, ^.40; « Sf' 

^ he treatment is cither medical or surgical, 
i ec ical . Including rectal and vesical irrigation local 
treatment of fistula where possible by curettage and cauteriza- 
tion, urinary and intestinal antisepsis, specific medication, and 
all measures of general hygiene. Under such regime a cer- 
tain proportion of cases have recovered; 36 out of 58 recoi- 
cries recorded by Pascal. 

Surgical treatment may be either palliative or curative. 

5c palliative measures are directed toward the amelioration 
of the distressing secondaiy symptoms resulting from stone, 
stricture, etc. While not designed to cure, this sometimes re- 
sults in a relief of the condition. The extraction of a, stone 
by lithotoiu}'' or lithotrity. the dilating of strictures in a few 
instances liave been followed by healing of a fistula. Under 
this head may also be placed colostomy, intestino-anastomosis 
and lumbar transplantation of the ureters. When colostomy is 
decided upon it is necessar}' that it should be done so as to 
fulfil two conditions. First, it must be above the fistula; sec- 
ond, it must he complete, so as to have no connection between 
the upper and lower segments of the intestine. Moreover, 
the upper end of the lower segment must be left open and 
frequent irrigation through and through this segment must 
be practiced. Ballance lost two cases by closing the lower 
segment, and Madelung lost two cases where he closed the 
inferior end and dropped it into the cavity. 

'Tntestino-'anastomosis as first practiced by Boiffin and 
the procedure of Wassilief. or its modification suggested b} 
Lardennois with the Murphy button might be considered in 
certain rare cases. This procedure of intestino-anastomosis 
has resulted in cure in a few cases. Intestinorectostomy, m 
traperitoneal, may'’ be done 7 cm. above the sphincter. 

Curative Treatment: Radical treatment has for its objw 
separation of the abnormal openings between intestine an^ 
bladder and the restoration of their lumina by separate c osur 
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of the openings. The operative approach may be made via 
(i) the rectum, (2) the perineum, (3) the sacrum, (4) the 
bladder, (5) the abdomen, or by combination of two or more 
of these methods. Rectovesical fistula situated Avithin 4^ 
inches of the anal orifice may be best attacked by one of the 
perineal operations. This will usually be better than operat- 
ing through the rectum. .The operations of Marion Sims, 
Desault and others, through the rectum have given good re- 
sults, and for certain fistulge low down, are, perhaps to be 
preferred with, or without, section of the sphincter, primary 
or secondary. Perineal incision of Zuckerkandl is to be pre- 
ferred to that of Simon as giving better access. If the suture 
is made in several layers, the last being of catgut, as suggested 
by Hugh Young, with suprapubic bladder drainage there will 
be good chance of success. The anterior transpelvic proce- 
dures of Langenbeck, Niehans and Helferich, Ollier and 
Ciialot, are exceptional and will scarcely ever be necessary for 
closure of these fistulas. Posterior transpelvic, or sacral opera- 
tions, however, must be seriously considered in some of these 
rectovesical fistulre situated too high for the rectoperineal 
operation. Of these we should give the preference to the 
osteoplastic resection. Where more than the coccyx is to 
be remoA’-ed the best type of this operation is the Rdm-Rydi- 
§'cr. The transvesical, or intravesical operation suggested 
y Le Dentu is hardly to be recommended. Only one case, 
' of Duplay, Case 332, was successful. In one of the 
oases reported by us it Avas tried with only temporary success. 
0 another case, that of FoA\der, (Case 316), the bladder Avas 
aierely opened suprapubically and drained, but no attempt 
'y suture the fistulous opening in the bladder. Cure 

310'^''^^ simple procedure. All the others. Cases 304, 

iut own, 378, Avere either abso- 

0 ai nres or only temporary successes. 

aret'T brtraperitoneal or transperitoneal operations 

these procedures is to be recom- 
oithcr oases Avdiere the milder operations have been 

omv ^ olearly inapplicable. Exploratoiy laparot- 

en affords the only reliable means of informing one’s 
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self thoroughly as to the true condition and its cause, and 
enables the surgeon to decide upon the best procedure ’from 
actual observation. Then, too, if nothing can be done, it may 
be easily terminated by the palliative operation of colostomy. 
If the point of adhesion or communication can be found and 
separated, the radical operation is the procedure of choice. 
In some cases it may be advisable to close only the intestinal 
opening, draining the intermediary^ pouch, or sometimes a 
simple drain may be put in, without closure of either opening. 
One case is reported cured in this way. (Terrier, Case 301.) 
If the adhesions are such as to make it impracticable to sep- 
arate the viscera, the radical operation may have to be aban- 
doned and intestino-anastomosis, or bilateral exclusion of 
the involved intestinal loop, or colostomy done as a last 
resort. 

Sadis, in Deutsche Zeiischrift fiir Chir., December, 1908, 
reports a case in which he successfully operated by excluding 
totally the portion of involved intestine, 15 cm. in length, 
turning in both ends of this, and re-establishing the intestinal 
continuity^ by'- end-to-end approximation with Murphy button. 
This procedure, the suggestion of which he credits to Salzer*^ 
has been carried out in only one other case, tliat of Eiselsberg 
(Case 384) which died five days after operation. While so 
brilliantly successful as in Sachs’ case, it nevertheless is open 
to such serious objection that we must agree vdth Payr in 
asking yet more light upon the later course of cases so treated, 
before we can give it our unreserved endorsement. It is 
true that cases like tliose of Brymnt and Harrison, in which 
autopsy some y^ears subsequent to a colostomy for rectovesiw 
fistula showed complete obliteration of all that part below t le 
artificial anus, afford justification for the operation of com 
plete intestinal exclusion as done by Sachs, but, as he points 
out, we cannot ahvays be sure that urine or natural secretio 
in the excluded section may not accumulate and urnis 1 
positive menace to life. ^Vliere the communication is w 
the lower part of colon, sigmoid or rectum, the flow 0 uri 
into the bowel is made evident by its escape from tiej^ — > 


Festschrift Billroth,” p. 536. 



VESICO-INTESTINAL FISTUL^E. 


261 

in such cases one would hesitate to resort to this operation of 
complete intestinal exclusion. Further, in cases of high intes- 
tinal involvement one may never be sure that there is no flow 
of urine from bladder to intestine, because even where it 
does occur it may be absorbed or be so mixed with faeces as 
not to be apparent in the stools. It would seem, then, until 
further investigation is made, that complete intestinal ex- 
clusion should only be carried out in those cases where we 
may be reasonably sure that the flow is only in the direction 
of the bladder, not from it into intestine. We think, with 
Sachs, that this problem calls for experimental investigation 
in animals to determine in how far bilateral, or complete, in- 
testinal exclusion may be considered a safe surgical procedure. 


CONCLUSIONS ; 

1. Establish clearly the nature of the lesion. 

2. Determine the location of the opening in the bladder 
and in the intestine, when possible; this can usually be done 
by the modern methods of exploration of the rectum and 
bladder, and by a study of the intestinal contents passed per 
nrethram. 


3- Medical treatment is always to be tried for a reason- 
able time, as some cases have recovered under such manage- 
ment, and certain fistulas of syphilitic origin have been abso- 
lutely cured by appropriate treatment. 

4 - The prognosis of cases untreated is generally bad and 


spontaneous cures are rare. 

5 - Ascending infection of the kidneys is one of the m^-i 
important sequellae, and this is always to be feared in </zases 
hiat do not recover within a reasonable time. if 

d. Colostomy relieves the symptoms though it does*' not 
cure the condition, but is to be tried in all cases whe^ a 
radical procedure is not possible. 

7 - Radical operation is always to be preferred when prac- 
bcable; from below, when the fistula is situated within 
mches of the sphincter in suitable cases ; intraperitoneally, for 
ugh-placed fistulas, the viscera being separated and direct 
suture of each opening done. 

Where the radical operation cannot be done, bilateral 
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01 total exclusion of the portion of intestine involved, as 
piacticcd by Sachs in Case 3 ^ 5 > be done when there is 
no urinary flow into the bowel ; this not being advisable, one 
of the shunting anastomosis procedures should be done, or 
simple drainage of an intermediary^ pouch resorted to. 

9. The suprapubic intravesical suture of the bladder orifice 
is not to be recommended, because difficult of execution and 
uncertain in result. 

10. Exploratory laparotomy^ is indicated in all cases in 
doubt to determine the location of the fistula and the opera- 
tion of choice. Colostomy^ is to be regarded as an operation 
of last resort and applicable only in those cases where the 
artificial anus may with certainty be placed above the fistulous 
communication with the bladder. 

Dr. Parham^s Case of Vesicorectal Fistula. 

J. L., 48 years of age, a native of Louisiana, consulted me in 
1895, complaining of great irritability of bladder due to the pass- 
ing of fecal matter. 

Family history : Father died of pneumonia at the age of 52, 
mother died at age of 27, shortly after his birth. Both grand- 
fathers died about the age of 60. Does not know anything of 
grandmother. One sister and two brothers are living and in 
good healtli, one half brother by^ father died of lung trouble 
at age of 36, one sister died at 52 years of heart trouble, two 
half sisters of yellow fever. 

Personal history: Has been much afflicted with fevers since 
-■ ^childhood, periodical in character. In 1889 had severe jaundice 
w Ant stomach trouble. Had measles and whooping cough wien 
a cIiiL'4^ I4 q lustory'^ of chronic cough. Twenty-five years ago 
had s|,gygj.g dysentery lasting a montli. 

^History of present disease: In October, 1892, suffere wi 
^^■iistipation and pains in lower part of abdomen on le t si , 
/accompanied by frequent micturition, followed after eac 
* tion by burning sensation in the urethra. This continue a 
three weeks, when he took 10 grains of calomel fo owe 
Epsom salts. Violent pains in lower abdomen atten e 
purgative action. In November, 1892, being still mu^ 
he came to New Orleans and was treated by'^ Dr. assa 
for two months. He thinks he passed some bowel contents oc 
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sionally by urethra during this time, attended by much bladder 
disturbance. He went home much improved. Four months 
later he was so much better he was able to resume his duties as 
road and levee inspector in his country district, although he 
would have at times more or less bowel and bladder disturbance. 

In November, 1893, he had an attack of dysentery, and was 
much worse with his urinary troubles. He came to New Orleans 
and was again under Dr. Chassaignac’s care for three weeks. 
Under this treatment he improved and was well as before. He 
thinks he passed occasionally some fecal matter. After this, he 
continued to improve, the symptoms all disappearing except the 
frequent urination. He got much stronger and would have con- 
sidered himself well, but for the occasional pains in the lower 
abdomen on the left side. He seems to have remained well for 


a long time after this, but in June, 1895, he became ill again 
with fever, colic in the lower abdomen, left side especially, fol- 
lowed some hours later by the passage of gas and fecal matter 
per urethram. He entered the Charity Hospital and was treated 
by Dr. Brickell for four weeks. Under treatment he improved 


very much. He would frequently urinate fecal matter. During 
constipation he would not pass fecal matter by urine for some- 
toes three or four days. He went home in June, 1895. In 
^ ovember, the symptoms of his old malady returned in aggra- 
vated form, preceded by diarrhoea. Fecal matter came now in 
'ucreased quantity with the urine. This condition of things con- 
inued until his admission to my service at the Charity Hospital 

on November i8, 1895. His condition at this time was as 
lollows ; 


ns lost much flesh, though not emaciated. General appear- 
ance good,^ complexion clear with slight conjunctival injection. ^ 
3 n some jaundice. Tongue fissured and slightly coated. 7 Has 
b 0 appetite and would sleep well were he not disturj^ed by 
^tent urination. Temperature, pulse and respiration normal. 

of abdomen, rectum and urinary organs: ^ome- 
no but consistence of passages normal. HasVhad 

tra ^'vice his admission. Belly-wall loose and notVe- 

over^ ' revealed by palpation, except slight tenderne^^ 

bladder. In left inguinal region nothing, but in^\ 
rie-h region a reducible scrotal hernia. On standing 

e of scrotum filled well witli the descended bowel, 
istory of this hernia: Has been present as long as he can 
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recollect. Always suffered more or less, but never wore a truss 
until 18S3, w^hen one gave him considerable relief. In November, 
1S93, the truss being old had to be drawn very tight, but he is 
not sure that this had anything to do with the pains which came 
on in the lower abdomen. 

November 30, 1895 : Filled bladder with sterilized fuchsin 
solution; none came into rectum. Then emptied bladder and 
filled with uncolored fluid and threw methyl blue solution into 
rectum and allowed tlie bladder to empty through a catheter 
introduced, the patient being in knee-elbow position. No bluish 
coloring of the water wms observed. Digital examination of 
rectum revealed moderately enlarged prostate, tender. Several 
hours afterwards a chill followed by fever to 103 degrees. 

December 6: Is passing fecal matter freely, fecal odor, no 
undigested particles. Bowels have been somewhat disturbed dur- 
ing the night. 

December 29: Assisted by Drs. Chassaignac, Matas, Martin 
and Delaup, I opened the abdomen in the middle line below the 
umbilicus. The upper part of the rectum and lower part of the 
sigmoid was adherent on the bladder wall. A large, hard mass 
could be felt here. We concluded it was an inoperable neoplasm 
and closed the abdomen. 

January 13, 1896: Fecal matter is passing in increased 
quantity. 

February 4, 1896: The condition being aggravated and 
radical operation being out of the question, I did an inguinal 
colostomy in two stages, the second stage being completed by the 
formation of the artificial anus tliree days later. The section 
of bowel was complete. 

1 February 9, 1896: The stitches were all removed and the 
anus^' was well established. The lower segment of bowel was 
irri^ted dail3^ Amelioration of. the bladder symptoms was 
prornpt and decided. 

Hebruary 17, 1898: I determined now to make an effort to 
clo^ the bladder opening and, if successful, to restore the con 
tmuity of bowel, where broken by the artificial anus. 

/ Accordingly, on February 17, 1898, at the New Orleans Sani- 
tarium, I opened the bladder above the pubic symphysis. I foun 
the opening without much difficulty on tlie superior wall an 
sutured it with catgut, inserting four sutures. Dawbarn’s inter- 
mittent siphonage wms employed to protect the line of suturing. 
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T cFrviilrl use a de Pezzer catheter per urethram.) 
£:t:?seen>ed that we would su«=d hu, su^«s 
mt my and the opening became re-estabhshed P 

the bladder fistula. ot'ensional 

I have not seen him now for many years 

letters from him. He wrote me during i ay o , i,| 

ing himself as comfortable and enjoying good 

artificial anus is easily managed, giving him 1 e 

except when bowels are loose.^ affed W years, mar- 

Dr. Hume’s Case. Mr. H. H., M. W., apd 39 Y > 

Tied; has 5 children. Jan. 22, 1908; complaint, pus in urine 

and bladder trouble. ^ T P Pas^" 

Family history. Two uncles, paternal, died ot i. ^ 

history: Mumps as a child, lo^yea^rL-o. 'ooes not 

with it. Some inflammation of bowels 10 ) ys 

know what it was; some thought it appendicitis, was 

one month. General health good; constipate , averag 

153 pounds; 8 to 10 pounds below it now. enerea 

Soft sore 20 years ago; no secondaries. Denies 

■ Present illness; Patient well till one year ago. -fnimd 

in a malarial attack, his urine was examined an pus w 

in it, also albumin. Since then seen by several octors v 

sidered he had kidney trouble, probably tubercu osis. 

bas no symptoms save from frequency of urination an a 

kring,” as if air was in his urine, on urination. Hvery 

four weeks he gets depressed, feels drowsy, • 

dill with fever. Has pain in back low down in mi ^ o ^ . 

He is then sick with fever for a few days, and his urine _ 

worse at such times. He has had these attacks for 

fire or six a year at first, later every two to six wee s. ^ 

one to eight days. Considered as malarial or bilious a ac 

treated by purging. 

E-^'aviimtion. — Patient, well-built male; ^ ^ 

nnd aged to eye. Tongue furred. Thorax negative, a 
ygative save fo r slight pain in (i) left iliac fossa, _ 

is not infrequently true that a mass suspected after ' 

to be malignant, is proven, as in this case, by Je 
^ merely infiammatorv infiltration (sec also ayo 

nivcrticulitis). 
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Urine : First, cloudy with ^ ^ 

examination of 30 specimen . bacilh 

„o sugar. Sp. gr- ^ rells ■ at intervals a few cylin- 

(colon). No. T.B.; rarely Mood c^lU takes No. 26 

droids and hyaline casts , veg posteriorly. Prostate 

French sound with ease, hyperas 1 ^ tl,;ckened and tender, 
small, soft. Vesicles, right, (Mekening of posterior 

Mixed secretion, pus and bacilli. 

vesical structures. irrigations, urotropin prepara- 

Patient put on silver nitrate ir g 

tory to further examination. gain of i8 pounds 

February 15, 1908= Remarkab e ^ibrnnin, trace or 

in weight; urine almost clear, p Cystoscoped 

none; rare hyaline casts; Wealthy except at trigone, 

with Nitze cystoscope. Bladder w up; 

The changes are about interuretera ^^^iPces cannot be 

very granular and hyper«mic. ’ , t p^gre is an appearance 

sec,. On right lateral side "V-e I ‘ jecting into Madder 

of a crater with puffed «'^''''r'l.'rdLribed by Fensvick as 
and about this many ayst-hke Jjodi , ^ ,„„s projections 

■‘bunches of grapes.” Left a'^'- * „ other words, there 
with crater-like opening between lo .if 

may be tivo orifices of fistulse. , y jj^cb to rig it o 

Vroaosco^. Just below last valve and ^ ^ 

median line two small polypoid vilh into 

duced between these villi enters m o Bismuth su m ra 

bladder. This can be just reac e urine, 

and charcoal by mouth can be reco -ye slight^ sccon . 

Diagnosis. Rectovesical fistula. P° ipig cirrhosis o 

pyelitis" (right); also arterlosclero=,sjO „ 

hver. Based on (i) , y smuth and charcoa 

(4) proctoscopy, (5) recovery , patient, i.^^y C ^ 

On account of general hepatic infection, a^; 

cirrhosis of liver with a possi treatment was a ’ 

sclerosis (2) and lack of discom o , pi-daily vesica to* 
ary and intestinal antiseptics touched wuh 


derosis (2) and lack or . d bi-daiiy • y 

•c. urinary and intestinal ^ntiscpt and touclicd 

ions. In addition, fistula to be -,c 
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silver nitrate, via rectum, with some improvement, i.e. no feces 
or nine days, gas only three times in same period. Urine: acid 
ior6, slightly cloudy. No sugar, no albumin, slight pus, bacilli 
(colon), rare hyaline casts. 

October 20, 1908: Patient is better than he has been for 
>ears. Has had no attacks of fever since May i, has gained to 
1 58 pounds, and his urine is clear, free from smell, and only 
rarely docs he pass appreciable faces. Gas is still fairly constant. 

May, 1909 : Patient is in splendid health, no feces for three 
months, and air only twice in the same time. Is on daily intra- 
vesical irrigations. Still under treatment. 

A table of cases collected from Chavannaz, Cripps, Pascal, 
Sachs, from the literature and from personal communications, 
is printed on pages 266-284. 


SUMMARY OF RESULTS. 

Pascal's ca.ccs analyzed 

To which arc added 

Total No. of cases 


346 

39 


385 


Medical 267 

Spontaneous cure 5 

Stir^'cal iio 

Unknown 3 


Total 


385 


Not 


Cured Impr. Unimpr. known Deaths Total 


IMcdical and Spontaneous 

Surgical 

Unknown 

48 

36 

17 

16 

12 

4 

63 

7 

3 

132 

47 

272 

no 

3 

Total 


84 

33 

16 

73 

179 

10 

00 

Operative cases * . 


32 

ir 

3 

4 

'41 

91 

Colostomies 


9 

2 


2 

20 

33 

Laparotomies 

Kidneys diseased f 


13 

3 


I 

17 

34 

25 


Cases 

Orifices 

found 

Nothing 

found 

Not stated 

Ulcer 


Cystoscopies 


13 


* Including all operative procedures, cutting of 
sphincterotomies (primary and secondary). Deaths are consi 

tive when dead within three months. was 

t In 25 autopsies in which condition of kidneys was sta , 
ascending infection 18 times and IS of these were bi atera 



A STUDY OF ONE HUNDRED AND THIRTY-ONE 
CONSECUTIVE CASES OF FIBROID TUMORS OF 
THE UTERUS DEMANDING OPERATION/^' 


BY ARCHIBALD MACLAREN, M.D., 

OF SAINT PAUL, MINNESOTA. 

Professor of Clinical Surgery in the University of Minnesota. 

Seven years ago Andrew J. McCosh presented a paper to 
the American Surgical Association, on the subject of Alyonicc- 
tomy Hysterectomy. In reading this excellent paper again 
was surprised to find that it was so sound and up to date, 
even years ago McCosh was, if anything, ahead of his time: 
t the conclusions which he drew then have home the test of 
™e. They areas follows: • 

of choice1r”’^^^°“^ advisable, and the operation 

demand 

hysterectomy.” 

''^hago 

adopted.” / ^ methods should be 


^)’sterectomy.”^^^^^'°” attended by the same danger as 

pvegnanc)r arelatilfrf^ regards menstruation, pain, 
should a fihro'^ following myomectomy.” 

i^ommte T- '' ^-ted 

^•>nptoms such as nelvir • or to cause 

the menstrual ner^ either at or 

’ 4> igog. 


ier as 
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Of an operation arc but trivial." Richardson thinks that the 
same rule should be followed as in ovarian cyst or in appendi- 
citis in the mtcr^'al ,• but that a small subperitoneal tumor need 
not^ be removed if it is not increasing in size. When upon ex- 
amination we find a pelvic tumor, if we are careful we can 
usually make a correct diagnosis as to the character; but not 
always.^ And this is especially true in moderate-sized tumors 
which just fill the pelvis. It is not always possible to be sure 
that a certain tumor is uterine and not ovarian in origin; the 
usual error is to diagnose a small ovarian as a fibroid, on 


account of its smooth, hard, almost solid feel. Within the 
past month I have made this diagnostic mistake, even after 
a most careful examination. Again, we cannot be sure that 
a uterine tumor is innocent ‘and not malignant in character. 
For this reason any tumor filling the pelvis should, in ray 
opinion, be explored. 

I have taken for the subject of this paper the last loo con- 
secutive hysterectomies for fibroid disease, and also the rayo- 
nicctomics, 31 in number, which have been perfonned during 
this same period of time. 

In deciding between these two operative measures, the 
C|ucstion of first importance is the age of the patient; a young 
woman should always have a myomectomy if possible. A 
young woman often thinks that she does not want to have a 
child, but a time is sure to come when she will give anything 
under the sun for the privilege of seeing her own child. After 
the child-bearing period the uterus should not be left if by so 
doing the woman is to run any greater operative risk, or if 
there is much chance of a return of her disease. I find t a 
yo per cent, of my hysterectomy patients were forty-five years 
of age or older. One patient was twenty-five years old; 
twenty'^-eight; and 28 per cent, were between thirty an 0 
five years,— while of the myomectomies 87 per cent, were to y 
years of age or younger. One of the patients, over or 
years of age, had been married late in life and vas 
distressed because she had recently miscarried as a resu 
an intramural fibroid which choked the pelvis. She g a ) 
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accepted the slight additional risk which I then thought 
would probably follow a myomectomy, and one year later she 
was successfully delivered. Two years later she had a second 
child, and I am sure that she is one of the most grateful 
patients that any surgeon ever had. 

After a myomectomy the tumor may reform, or other small 
growths which were too deeply buried in the uterine wall or 
were too small to be palpated may increase in size and cause 
a return of the symptoms and necessitate a second operation. 
This has occurred three times in my total experience of over 
sixty myomectomies. Perhaps there have been other cases 
who have not subsequently consulted me ; but of the cases that 
I have been able to follow — and I believe that I know of the 


after-histories of most of my patients — the growths have not 
returned. Of these three cases, two later had hysterectomies, 
hut each was glad tliat the attempt had been made to 
save her uterus. In all of these cases the return came inside 
of two years. After that time the chance of a return is, 
apparently, very small. 

Myomectomy has been done during pregnancy four times 
with one miscarriage. In each case the symptoms present were 
threatened miscarriage, one being so acute as to give the 
attending physician the impression that this young woman w^as 
suffering from acute appendicitis with uterine hemorrhage. 
I would not advise the removal of a uterine tumor in a 
pregnant uterus which is producing no symptoms. ^ But on t c 
other hand I would not take the ultra-conservative position 
of some of the best English surgeons who have lately ^ 

Ibe opinion that myomectomy before the viability of ^ ^ ’ 

is almost never justifiable,— that even after labor has been 
established obstructing tumors may slide up and slip out o 
I think a m)mmectomy just before labor is o en 
'erjr best way of dealing with obstructing tumors, 
b^ember one — a very large fibroid of the posterior ip ^ 
ceivix^ompletely filling the pelvis and preventing 


•as enucleated 

^rom its bed without much difficulty^ although there 


head entering tlie pelvis at all. This tumor v 


JO 
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profuse flow of Wood which could only be stopped by pack- 
ing t ic cavity with gauze. The attending obstetrician re- 
moved the puzc hvcnty-four hours later, during labor, while 
the advancing head compressed tlie cavity and the woman 
was successfully delivered of two perfectly healthy, vigorous 
children. She made a perfect recovery and has been absolutely 
well ever since. 


In regard to the mortalit}' : There have been five deaths in 
the 131 cases, or 3.8 per cent ; 3 per cent in the series of 100 
hysterectomies, and two deatlis in the myomectomies, making 
6 per cent This looks like an unjustifiable mortality formyo- 
mcctom3’’,but as both were accidental deaths, and in no way due 
to the my'oniectomy, they ought not to be charged to this opera- 
tion. The first was due to the giving away of the catgut 
purse-string suture about tlie stump of an appendix which had 
just been removed. I have already reported this case* in a 
paper on surgical errors read before the American Medical 
Association at Atlantic City, two years ago. The second death 
was probably due to the leaking of a gall-bladder which had 
been opened and drained through a stab wound, several gall- 
stones having been found at the time of the operation for a 
removal of a fibroid tumor. 

For several years I have been in the habit of always ex- 
ploring the upper abdomen with the gloved hand, and if the 
original operation was not a grave one, I did not usually 
hesitate to remove, after the manner described by Kelly, slumb- 
ering gall-stones wdien found. Some six months ago, when 
studying up my own statistics of gall-bladder surg’ery, I was 
amazed to find that in 20 consecutive pelvic operations where 
the gall-bladder had been opened and drained in this way, 
there had been three deatlis, while tlie general mortality 0 
gall-bladder surgery, leaving tliese 20 cases out of consi era 
tion, was only 2 per cent. Since discovering this ac , 
have promised myself that I w’-ould not again follow ^ 
method, but in the future Avill always make a ^ 

opening, which can be properly paclced, so that the gall- ^ 
can be more safely dealt with, or in the majority of cases p 
off tlie gall-bladder operation to a later and safer occasion. 
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Now taking up the three fatal cases following hysterec- 
tomy we find that one woman died on the third day, as the 
result of leaving a tape sponge in her abdomen, and this in 
spite of all the precautions which are thrown about the use of 
sponges in the abdomen. A miscount was made by one of 
the most excellent operating nurses that I have ever had. When 
we open the abdomen for the purpose of performing any 
operation we know that it is not without danger. All honest 
surgeons tell their patients that a laparotomy is not without 
risk; many are apt to say that there is small danger, — say 
about 2 per cent. The leaving of a foreign body in the 
abdomen is and must always be one of the sources of danger ; 
the five and ten-yard packing rolls help very much to lessen 
the risk, but even then we must have some smaller sponges 
to mop up the blood, and occasionally one of these may escape 
our notice. I find that every interne, when cross-examined, 
knows of at least one such case, although they confess with 
great reluctance and never tell who the operator was. 

The second death may have been a case of slow sepsis, 
producing peritonitis with obstruction. No autopsy could be 
secured, but as the patient died from obstructive symptoms 
on the seventh day I have always felt tliat it was a volvulus 
unrecognized until too late. A vaginal section was done on 
the sixth day and nothing but bloody serum evacuated. Her 
abdomen should have been opened and explored on this sixth 
^^y> — or better on the fifth day, as I look at it no\v. On 
general principles I am much opposed to secondar}’’ laparoto- 
on patients seriously ill and apparently dying, hly recol- 
lections of several such attempts to save life have been that 
they were all unsuccessful. Usually the one chance in this 
elass of cases is to let them alone, hoping that perhaps w e arc 
uiistaken, and that they are not nearly as sick as we think. 

One case died following a panhysterectomy for a slough- 
lug fibroid of large size which was supposed to be ma ignan - 
the tumor was raised out of the abdomen, I sau a cv 
'Irops of pus drip from the ceiaux, which I had already dosed 
^■ith stitches, but which leaked just at the wrong time. 

A. E. Herstler of Kansas City has recently describee 
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his bloodless method of hysterotomy in which he uses Moyni- 
lian’s stomach clamps to control the uterine blood supply and 
prevent hemorrhage during myomectomy. It seems to me 
that occasionally this procedure might be decidedly helpful; 
but judging from my o\wi experience it is not usually neces- 
sary. 1 he oozing does not come as a rule from the nutrient 
arteries of the tumor wdiich Dr. Hertzler ligates, but from 
the whole raw surface, and from the stitch holes themselves. 

One of the principal dangers of myomectomy, as well as 
hysterectomy, is postoperative hemorrhage. The gradual for- 
mation of an hminatocele, which occasionally follows either 
operation, should be carefully watched for; because, as Deaver 
say's, " limmatomata in these cases are dangerous.” I have 
been in the habit of putting in vaginal drainage at the time of 
the operation, when there was any difficulty in preventing 
oozing. And twice after myomectomy I have made vaginal 
section on the third day, opening up and draining such haema- 
tomata w-ith the most gratifying results. After hysterectomy 
I have put in vaginal drainage ten times, and on five occa- 
sions have later made a vaginal section and put in a rubber 
tube. Symiptoms of collapse, with an increase of pulse rate, 
will usually give the clue to the condition, and a boggy sen- 
sation in the cul-de-sac, especially if the perineum is straddle 
by one finger in the vagina and one in the rectum, will usual y 

settle the diagnosis. . 

In my earlier work I lost hvo cases where the pudd e o 
pus in the cul-de-sac was due to the infected, broken- own 
blood clot which tliough it had caused the fatal septic pen 
tonitis was not discovered until the autopsy. To the recog 
nition and drainage of tliese accumulations of bloo mo 
tlian to any one thing do I ascribe my improved resu ts o 
a few years ago, w'hen I used to find haematomata at e 
mortem. If they are recognized and drained early, ^ , 

will promptly’ recover. If they are not discovered e p 
may recover after a long and stormy convalescence, u 
probably will not. There is absolutely no shock after a v g 
section, in this particular differing absolutely from 
daiy laparotomy, which is nearly always fatal. 
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On account of these and other experiences with vaginal 
section in desperately sick pelvic cases, I have made a rule 
for myself, that I would not let another woman die without 
making an exploratory vaginal section, for I have seen some 
truly wonderful recoveries following this procedure, — and the 
same can be said in regard to rectal section in men with pelvic 
or general peritonitis. 

The danger of a fibroid tumor producing a suppurative 
pelvic peritonitis is considerable. In the 100 hysterectomies, 
three cases came to me with pelvic abscesses complicating tlie 
tumor, either due to a perforative appendicitis or to the ne- 
crosis of the tumor, or to compression of diseased appendages. 
Eighteen of these 131 cases had old diseased appendages. As 
the tumor enlarges it squeezes these old inflamed appendages 
Against the sides of the pelvis and causes, occasionally, a slow 
leak, and this produces a pelvic abscess. When a fibroid tumor 
is complicated by a pelvic abscess the abscess should first be 
dealt with by vaginal section and drainage; several weeks 
should then intervene before attempting to remove the tumor. 
Many years ago I allowed myself to be over-persuaded by an 
Anxious patient and operated too soon, removing a large 
fibroid ten days after a vaginal section for pelvic abscess ; as 
3 result I lost the woman with a septic peritonitis. Perhaps 
she would have died an3w\'ay, but by my haste I certainly did 

give her the best chance to recover. 

In regard to the metlrod of perfonning hysterectomy. 
Supravaginal amputation has been the operation of choice, and 
®rily in malignant or a suspected maligiiancy have I resorted 
fo complete removal of the uterus, and then for two reasons: 
^•rst, because it is a less dangerous operation in my hands, and 
Second, because I have never seen a fibroid tumor grow in t le 
stump of the cervix after a supravaginal amputation. nr^^e 
sized catgut for the vessels, No. 3 or No. 4, is the best ligature 
material, —or No. 2 double. It is aw'kward work tying the 
«fcrine arteries deep in the pelvis, and mucli greater force lias 
JP be used than would be necessary on the surface,— so t le 
bgature must be larger and stronger. In my judgment, it 
’S always wiser to cut the uterine arteries beside the ccr\ix 
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before picking them up, -for tliey lie very close to the areler. 
The only tmie that I have ever injured the ureter was in one 
o niy earlier operations, when tlie uterine artery was ligated 
cn masse before cutting the artery. If the danger of injuring 
the ureter by a poor surgeon is only one in 200, I do not 
believe that the uterine bougies are often necessary. 

In regard to complications, I have removed the appendix in 
yi cases. Inflammatory disease of the appendages has been 
met and dealt with iS times. Femoral, inguinal and opera- 
tive hernia hav'^e been met 5 times, goitre once — ^when the thy- 
roid gland was remo\'ed before the uterus on account of the 
difficulty in breathing. Gall-stones were discovered and suc- 
cessfully removed 8 times; gall-stones were found and not re- 
moved 3 times ; 7 cases were associated with procidentia, and 
in these cases the stumps of the round and broad ligaments 
were sutured to the stump of the cervix (Dudley). Drain- 
age through the vagina was used 10 times at the time of 
operation. Vaginal drainage was used after the operation 7 
times ; all but one recovered, as mentioned above. 

In regard to the influence of the fibroid tumor on preg- 
nancy: In the 100 hysterectomy cases, 17 of these women had 
never married. Twenty-tAvo who were married had either 
miscarried or had never had a pregnancy at all. Seventeen 
others wdio were married had not had a child for twenty years; 
25 had had their last child between ten and twenty years; 

4 had had a child three years and less; the remaining ii of 
the 100 cases had last child between five and ten years. 

Fibroid tumors were not removed until they had com- 
menced to produce sjanptoms — ^pain from pressure on rectum 
or bladder — and in 32 cases on account of profuse menstru- 
ation, many of them bleeding all of the time. The haemo 
globin in one case was as low as 20 just before the operation. 
This woman made a recovery, but it was much slower than 
usual. In this latter class the best way is to keep the patient 
in bed in the hospital under observation and forced feeding, 
with big hot douches twice a day, postponing’ the operation 
until the day when they commence to flow. 
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NEUROPLASTV: END RESULTS.* 
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OF PORTLAND, OREGON, 

Professor of Operative Surgery in the University of Oregon; Surgeon to 
St. Vincent’s Hospital. 


Although a great deal of work has been done in the field 
of surgical neurology it is surprising how limited the general 
knowledge is at the present time concerning the phenomena 
that attend recovery of function when peripheral nerves 
have been destroyed or injured. The belief is almost uni- 
versal that after a divided peripheral nerve has been reunited 
successfully recovery takes place within a very short time, 
whereas the process is very slow. 

More than a quarter of a century ago Letievant demon- 
strated that after division of the median nerve moderate 
pressure of a blunt object could be felt over tlie entire area 
Jiffected. This applies to all peripheral nerves. Letievant 
^>elieved that this phenomenon was explained by tlie intimate 
Anastomosis existing between nerves, tire overlapping of sen 
sory areas, aird also by vibration communicated to sensitive 
nerves in neighboring territory. Until Sherrington demon 
strated that the motor branches of mixed nerves carried wit i 
fhem afferent sensory fibres whose course he traced through re 
niuscles and tendons of the arm and hand, this apparent para 
^ox was not understood. These afferent fibres are now known 
lo account for the residual sensibility after all the sensory 
ner\’es distributed to a part have been divided. 

Wonderful additions have since been made to the ^ 'no%\ 
edge of this subject by a remarkable scries of studies an 
'^•'Tcriments made by Head, Rivers, and Sherren. ^ 

only been su ccessful in giving finali y to the pro J cm ot 

*Read before the American Surgical Association, June 4. 19^ 
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Identification becomes easily ‘susceptible of proo/ To those 
w 10 are not familiar with this literature it may be interesting 
to leani that the experiments which have imparted such klat to 
tile joint labors of this triumvirate were made on the person 
of Dr. Head himself, who submitted in April, 1903, to an 
operation in which both the radial and the external cutaneous 
nerves were divided. In proof of their painstaking methods 
of investig'ation, their work on tliis case extended over a term 
of years and was published in Brain in November, 1908. 

Their conclusions are that the afferent fibres in the periph- 
eral nerves can be divided into tliree systems: First, those 
which subserve deep sensibility and conduct tlie stimuli pro- 
duced by pressure. Second, tliose which subserve protopathic 
sensibility. This system of fibres and end-organs receives and 
conveys painful cutaneous stimuli, and the extremes of heat 
and cold. These fibres regenerate rapidly after successful 
operation for repair of divided nen^e. Third, tliose which 
subseiwe epicritic sensibility. The nerve-fibres and end-organs 
of this system endow the part with the power to respond to 
light touch and enable one to discriminate the two points of 
the compass, and also ordinary temperatures, Warm and cool. 
Epicritic sensibility is very slow in returning. 

Contrary to the accepted doctrine that sensation in its 
recovery spreads from the normal part over the anaesthetic 
area, they have proved that the reverse is the case and that 
protopathic sensibility, latent for a time, develops first at the 
outer confines of the analgesic area, spreading slowly towards 
its centre ; in the meantime the epicritic area of sensibility re- 
mains unchanged and its outer lines can readily be defined by 
the cotton-wool test. 

With the spread of protopatliic sensibility over the anal 
gesic area the end-organs become extremely sensitive, and at 
this stage of regeneration pressure causes not only the sense 0 
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pressure, but a sensation of bruising^ and contusion; pnck 
causes intense pain accompanied by tingling, which is very 
widely diffused, differing entirely from the effect of prick 
over the normal skin, at the same time localization of the 
pressure point is uncertain ; extreme heat and cold at 1 11s ime 
cause painful diffused sensations without the power of dis- 
crimination of heat or cold. Even when the process of re- 
generation and recovery has progressed thus far, le zon 

epicritic sense remains absolutely unchanged. ^ ^ 

When the diffusion of protopathic sensibihtjr is at last 
complete, for a long time afterwards the affected area 
tinues to be extremely sensitive to painful stimu n -1 -i:. , 
It is generally about this time that t e epicri ic 

begins to spread gradually over the r rofert ^s 

of both in time is complete and when comp ^ ^ 
absolute. The supreme test of complete reco\ 

tion is determined by the compass test; to 

two points two cenLetres apart, applied simultaneousb 

the skin surface. , regeneration 

It is evident that after division of ^»nend upon 

and complete recovery of function must so e y 
conduction restored either by spontaneous healing, p 

secondary suture, or plastic device. -,,rccssful surgical 

Protopathic sensibility^ appeare a ^ j^yera^^e period 
repair of the divided median nerve wi in period 

of fifty-six days, and was complete whhm an mcrag P 

of two hundred and seven days. onneared after 

Epicritic sensibility, under like ’ completed within 

uvo iLdred and sixty days and tvas seldom complct 

less than a year’s time. . -„n,;;biiilv can be 

It is interesting to and epicritic rc- 

restored under conditions in vm ^ clinitml importance 
cover}' are impossible; and this fact is serious trophic 

because of its bearing upon the cure o of ncr^'c- 

disturbances which, ver}' often, fo ow fiividc<l 

trunks. That complete regeneration ca j,... ,vithin 

peripheral nerv'cs after three years is 1 j-eported. 

tins period many successM cases have l>een po 
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In the case reported in the present communication a dif- 
ferent set of conditions exists, which must be taken into 
account in gauging tlie measure of recovery and regeneration 
accruing from the operative treatment. 

The lines (Fig. 5) which have been tattooed on this leg 
show with fair accuracy the present boundaries of the different 
areas. The outer line bounds the whole region and the area 
insensitive to light touch. The line next within marks that 
part of the whole affected area which is insensitive to pin- 
prick. Behveen these two lines is the zone of protopathic 
sensibility, wdiich through its end-organs and fibres receives 
and transmits painful stimuli and extremes of heat and cold. 
It is not sensitive, however, to ordinary stimuli originating 
with ordinary temperatures, warm or cool (see Fig. 6). The 
darker of the two shaded areas marks the region which re- 
sponds to the stimuli of deep pressure, which is, however, 
felt on both sides, shading where it is most readily felt to tlie 
next line without, and where it is least felt into the black area. 
Within this zone there is no response to prick and to tempera- 
tures of any degree, hot or cold. The innermost black region 
marks the area of absolute cutaneous anaestliesia and analgesia 
— even within this area there seems to be a remnant of re- 
sponse to the stimuli of deep pressure, 

A study of the areas of disturbed sensibility in this case 
brings out the fact that the small sciatic nerve was divided at 
the time of the enucleation of the great sciatic. The boun 
daries of this area are also tattooed and show extensive 

protopathic recovery. 

REPORT OF CASE. 

George Ellsworth Carlisle, single, aet. 4S> height 5 
6 inches, weight 150 pounds. Bom in Steubenville, 
plexion dark, eyes black, hair black. ^ j fgtjjer 

nailmaker, hospital steward, dining-car cook. J 0 er 
were both Americans. Paternal grandfather was ^ 

Maternal grandmother was French (French 
four brothers: one living and well; three dea , 
age of thirty, cause of death unknown. One le 3 
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of death unknown. Had five sisters, two living and in good 
health. Two sisters died before he was born. One sister was 
burnt to death. His mother was afflicted with rheumatism. 
There is no history of consumption or other constitutional dis- 
ease in his family. No member of his family is known to have 
had the skin disorder from which he suffers. At birth he was 
strong and in childhood he had no diseases or injuries. In adult 
life he had' pneumonia, a mild attack, uncomplicated. He has 
never had syphilis. 

The eruption from whicli he suffers developed at first in 
1888, when he was twenty-five years old. Small, round, soft 
tumors appeared in the centre of his back, ranging in size from 
a millet seed to a split pea. Upon first discovery there seemed to 
be a large number of these growths. There were none visible 
at the time on the neck, face, or front of the trunk. These little 
tumors grew very slowly, a few of them attaining the size of 
a small bean. Small growths of the same kind next appeared 
on the forehead and temples, and in the neck, where they seemed 
to attain larger dimensions. Most of them were sessile, a few 
almost pedunculated. At this stage a few developed in the hairy 
scalp, but not more than three or four. The growth of these 
tumors has been much more rapid during the last ten years. 
The small growths are, generally speaking, papular in forrn , 
oot a few are oval and others are circular. They are soft in 
texture, many of them have a yielding, velvety touch, and in a 
few instances the larger ones resemble in touch the soft form 
of lipoma. He states that on the face and chest many of these 
lumps would appear and grow as large as a pinhead and then 
slowly disappear by absorption, leaving a brown stain. A feu 
developed on the anterior surface of the chest. The great 
oiajority of them are the size of millet seeds ; between tv\ enty 
and thirty of them have attained dimensions ranging in size from 
a pea to a good-sized almond (Figs. i und 2). Some o tic 
tumors are shaped like a nipple, and others are cone-siape . 
Considering their diffusion there is an apparent sjTtimctr} m t icir 
distribution, although the right hand is free, while the c 
moderately involved. . . q re- 

in 1898 one of the tumors about the size of his st um 
moved from the right arm alxivc the inner con } c ® 
I'umcrus. After its removal, the patient says the lan 
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weak and the little finger and the adjacent side of the ring-finger 
became numb, and he could not move them, although molon 
returned to them two or three months afterwards, and within 
SIX months the affected hand was quite as available as the other. 

At this time, while he can flex the fingers completely, he 
cannot extend them and there is a well-marked protopathic area, 
showing that the ulnar nerve was divided and not reunited. One 
year after the operation the muscles between the thumb and 
index-finger became atrophied. Practically, the growths extend 
down the legs to the knees, but not below, and there are none 
on the feet. The largest growths are, generally speaking, found 
on the right side of the body. There is much staining of the 
skin and the staining has developed, he states, since he has had 
this disease. 


In May, 1907, patient noticed a slight swelling on the pos- 
terior mid region of the right thigh, which was painful, sensitive, 
and exceedingly tender to the touch. The pain accompanying 
the swelling passed away after two months but returned in 
December after it was accidently struck in climbing through a 
window to escape from a wrecked car. Immediately after this 
injury the lump in the centre of the thigh grew rapidly and 
became very painful. He was obliged to give up his occupation 
at the end of December, and by the middle of January, 1908, the 
pain was so severe that he could not stand or walk ■without great 
suffering. The slightest pressure over the tumor would cause 
the most intense local pain, which was transmitted down the kg 
and diffused over the foot. The pain becoming finally unbear 

able, he entered St. Vincent’s Hospital. 

Examination revealed a tumor, as large as a goose-egg, over 
central part of the right thigh, over the sciatic nerve, 
on which would almost put the man into convulsions. 5°”^ r 
tion was difficult, and there wmre scattered areas on e 
hyperaesthesia and anaesthesia; the latter, althoug 
were evidently in excess of the former. There was a so ^ . 

condition of the muscles of the leg and foot on 


side. 


The diagnosis that was made at the tune ' on 

probably of analogous nature to those on the 0 y, ^ 
the sheath of the sciatic nerve, which by pressure p 
motor and sensory disturbance complained of. 
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The first operation was performed on February 4, 1908. A 
median incision was made over the tumor, extending from its 
upper to its lower limits. The tumor thereupon presented and 
proved to be the sciatic nerve with its contents, intimately 
adherent to tlie contiguous parts by inflammatory exudation, and 
adhesions, many recent, others well organized and dense. The 
incision was extended upwards to the lower border of the gluteus 
maximus, and below to the centre of the popliteal space. By 
dissection, blunt and sharp, the sciatic nerve was finally freed 

and segregated (Fig. 3). The whole nerve now resembled a 

large, fusiform tumor, every part of the nerve being involved, 
and extending below well to the point of bifurcation, the external 
and internal popliteal branches also showing conspicuous en- 
largement. Examination of the nerve carried with it the 
impression that the fusiform enlargement of the nerve was a 
tumor involving the whole nerve, and not, as it proved to be 

afterwards, a condition in whicli the nerve invested a large 

central tumor. This feature was carefully investigated at the 
time because of the belief that the tumor was a development of 
molluscum-fibrosum in an unusual situation. 

The surgical procedure had now to be quickly determined, 
(i) The rapid growth of the tumor; (2) its infiltrated condition 
Md its tendency to infiltrate the surrounding parts; (3) its 
&rcat dimensions, involving the entire area of the nerve , (4) 
the loss of outline of nerve structure and its evident displacement 
by pressure and infiltration; (5) the loss of muscular poucr, 
which was progressive ; and (6) the extensive areas of anes- 
thesia and hyperiesthesia, not to mention (7) the great pain, and 
the mental and nervous strain, which by this time amounted to 
Jmguish — these considerations, and (8) the suggestion o 
wialignant transformation of a benign growth, prompted me to 
the determination that excision of the nerve was the proptr 
procedure. The upper section of the nerve was made at the 
Jower border of the gluteus maximus between the tuberosity o 
flic ischium and the greater trochanter, and the lower about one 
inch below the apex of the popliteal space. i. (0 

During the resection of the nerve every cflort was ma c 
prescrv’c any visible branches. The small sciatic ncr\c 
differentiated at the time of the operation. _ Hemorrhage 
moderate and easily controlled. Tlic anatomic parts were 



302 


KENNETH A, J. MacKENZIE. 


re^ored as carefully as possible, the wound closed in layers 
with iodized catgut, and the skin cut closed throughout with a 
subcuticuls^^ iodized suture. The patient returned to bed in very 
good condition. The first dressing was made on the tenth day 
and it was found that union had taken place throughout by first 
intention. 


An inspection of the tumor (Figs. 3 and 4) showed the entire 
nerve hard, dense, and infiltrated, and palpation failed to reveal 
the outlines of a central growth. The tumor was fusiform in 
outline, flattened anteroposteriorly. On all sides, especially an- 
teriorly, its surface showed adhesions, recent and old. The 
outlines of tlie nerve-tissue, excepting at the ends, were lost on 
account of infiltration and inflammatory exudation. 

TJie segment removed was 10^ inches in length, the diameter 
at its greatest part was about 3 inches. At both ends, where 
the tumor tapered from its central enlargement, the surface of 
the tumor was smooth and regular; but in the middle part the 
surface was extremely irregular and nodular throughout its cir- 
cumference, showing that the growth had infiltrated into the 
whole tissue of the nerve between the bundles of nerve-fibers, 
and that the tumor was not a localized growth of the sheath of 
the nerve in which the whole nerve was stretched over the 
growth intact 


Upon section of the nen^e by vertical incision a tumor pre- 
sented itself, oval in form, its long axis lying parallel with the 
axis of the nerve, consisting of an exuberant mass, somewhat 
dense in texture, tough, hard, and fibrous, bleeding readily on 
the surface on examination, and bulging rather suddenly } 
the lips of the incision. It measured 2 inches in length an 1/2 
inches in its longest diameter. The tumor seemed to be encap- 
sulated and intimately adherent to the nerve. On its anterio 
and posterior surface it approximated the perip lery 0 ^ 
nerve, but on its lateral aspects it was densely ^ ^ 

nerve, although the effects of pressure could ° 

nerve in all directions, causing absorption and 
structure, excepting the inflammatory tissues on ® 
the nerve, which were very dense, irregular, and ^ 

The chart showing no variations of temperatur , 
were removed o„ the tenth day and 'VOU"d fonodjo^^^^ 
entirely healed. Examination of the leg show 









Fig. 



Fig. s. 


Fig. 6. 




The dotted area represents approximately 
the sensory area supplied by the greater sciatic 
nerve. The plain white area represents the sen- 
sory area supplied by the anterior crural nerve. 
Note the sensory area independently supplied 
by the small sciatic nerve and compare it rvith 
diagram (6) displaying the areas and degrees of 
impaired, lost and recovering sensibility in this 
tract. 


The outer dark line bounds the whole af- 
fected area and displays the 
ative to light touch (cotton wool). The next line 
within bounds that part of "s 

■ ■■■■ •"■ : /".which regis- 

,he zone of. . of heat and 

ioll'but not intermediate temijeiatures.^^The 

larker shaded area next readfly to 

litive to painful stimuli, but nesponds r mo 
jeep pressure. The black area 
Judes the zone re 5 wnse to 

a this area there is a remnant of resrwnsc,^^ 

leep pressure. Note in co^an 

ram (s) in the area ® -njibiiitv (white): 

, the large area of s'en'ibililJ’ 
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absolute paralysis of the leg, and that sensation was abolished 
except along the inner side of the leg corresponding to the 
sensory area of the anterior crural nerve. In addition to this 
the skin of the leg was purplish-red in color and its surface was 
freely covered with superimposed epithelium and a few medium- 
sized blebs appeared on tlie outer aspect of the leg and the 
dorsum of the foot. The leg was swollen and cedematous. 

It is unfortunate that at this stage of the work no minute 
examinations were made to delimit the area of cutaneous 
anaesthesia. 

Realizing that the leg in its existent condition was little better 
than no leg at all, it was determined at this time to bridge the 
gap in the sciatic by making a flap from the internal popliteal 
nerve in order (Fig. 14), if possible, to establish a path for the 
conduction of motor and sensory impulses, and at the same time 
to promote regeneration and to avert the catastrophe of serious 
trophic change. Accordingly, Carlisle again appeared before 
the clinic on February 20, 1908, and an incision was made from 
a poiiit between the tuberosity of the ischium and the greater 
trochanter, following the line of the original incision in the ting 1 
and extending to a point immediately behind the internal ma e- 
olus ; the entire length of this incision was two feet six in res. 

The central end of the sciatic was found retracted ^o^ c t le 


level of the lower border of the gluteus maximus. 


The ends 


of the popliteal nerves were now recovered, and as par 0 
operation the end of the external branch was imp an c 
sutured into tlie end of the internal brancli (lateral). 

The internal popliteal nerve, which was still nnklc 

then traced by careful dissection to the inner si infernal 

and, beginning at the level of Jower bor 
malleolus, a flap was lifted and split up\} ar , The 

at every step to avoid tlie division of any within 

division and lifting of this flap was continued j 

Inalf an inch of the divided end of the internal ^ ^ 

The flep was x 6.)4 inches in leni^h and ,.s 
less than one-half the diameter of the 

in the bed of the sciatic nen-e and, scifti,; 

on account of Uie retraction of both the i w e in a 

there was little or no slack, fts end n* . 
split made in the stump of the sciatic nerve .and held b; 
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slender chromic stitches. This slender filament was about a line 
and a half in diameter and seemed to contain two or three fibres 
of the nerve. It was carefully placed over the underlying mus- 
cles and imbedded in them throughout its length by a slender 
iodized catgut suture. 

Although the technic of the operation was somewhat elaborate 
the operation was not prolonged beyond one hour’s time. The 
anatomic parts were then carefully restored in proper relation, 
sutured in layers, and the entire length of the cutaneous incision 
closed by a subcuticular iodized catgut suture, a small cigarette 
drain being left in tlie popliteal space. The leg was invested in 
a plaster cast and the leg and thigh adjusted at an angle of 140 
degrees. The first dressing was made on the tenth day, and 
revealed the fact that this long incision, which exposed at least 
one square foot of surface, had united throughout per prbnam. 

■ Examinations of the leg were now made from day to day, 
and there was no change noted, but that the leg could be very 
feebly flexed and it was evident that improvement had taken place 
in the texture of the skin, which seemed to possess better color, 
and hereafter the tendency to tire formation of blebs and ulcers 


;emed gradually to pass away. . . cu . 

Believing now that if the transplantation of a few fibres sph 

om the popliteal nerve bridging this large gap in ^ 

mve would do good by establishing conductivity and prom^ 

generation, the addition of a few more f J" f 

,e benefits, a third operation was done on April 7, 9 

ter the first operation and 46 days after the se 

he patient in the interval had been allowe ^ ^ by 

.out in a wheel chair, and the hmb was 

assage, etc. The third operation consis 

.lit the external division of the scia ic entire 

in the same manner. Incision was ^ jnspec- 

ngth of the leg as in the „_tion enabled one 

m and dissection of the field of the P ^ ■ the sciatic 
note a definite path of nerve-tissue more 

Lp. The dissection of the externa p p internal 

fficult, but it was finally traced to ihe sam 
id a flap lifted up and placed in the sa g P 
separate n,uscu.ar bed to tbe ou er srf of the 
; ends implanted into a niche previou y 



res; 
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the sciatic nerve. It was noted in this dissection that only a very 
moderate amount of scar tissue had formed in the line of the 
first transplantation. The wound was closed and dressed in the 
same manner as in the previous operations. 

After two weeks the cast was removed for dressing and in- 
spection, and the wound was found to have healed for the third 
time throughout by first intention. Two weeks later the cast 
was removed and an adjustable splint applied, which permitted 
the leg gradually to be extended to a straight line. Hereafter 
treatment by massage and electrotherapy was instituted and has 
been continued, more or less, throughout. Examinations showed 
no change in the areas of sensory disturbance, but it was manifest 
now that the leg could be bent upon the thigh with more freedom 
and energy, although it was noticed that there was very little 


muscular power in the movement. 

The external appearance of the leg was at this time flabby 
and slirunken, the skin harsh and of a purplish color, with a 
tendency in areas to the collection of epithelial scales in layers. 
The affected muscles of the leg and thigh became flabby and 
flaccid, and wasted and failed to respond to the faradic current, 
and were the seat of the reaction of degeneration. Trophic con- 
ditions, however, by this time had improved, and there was now 
no tendency to the formation of blisters, blebs, and ulcers, 
although slight traumatisms had led to the loss ^ 
nails of the foot. When he was permitted to ^alk after 
removal of the plaster cast, there was no pain or 
other than what was described as a numb, heavy 
the leg and foot. Attempts at locomotion showed at 
an ability to flex the leg upon the thig^h moderate y, 
dition of foot-drop was absolute. help- 

it was promptly extended, but the foot ^ragg ^ 

less way, the position of the foot with f .Vshowing 

that of a flail. The attitude of the foot is mentioned 

the loss of every vestige of muscle contro . 

Electrical observations taken about tw 

operation showed reaction of flexors of the leg and 

strings supplied by the sciatic an a made four 

the flexors and extensors of the foo . operation, showed 

months later, that is, six months ^ flexors of 

only partial R. D. of the hamstring muscles 
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complete R. D. of the flexors and extensors of the 

covervof showed normal electrical re- 

cowy of the hamstrings and the flexors of the leg, partial R D 

of ttf“^ ^ 


analysis of the effect of the injury. 

The excision of the sciatic nerve in to to predicates the 
c immation of all motor and sensory transmission throughout 
e area supplied by the sciatic nerve and its derivatives. It 
JaS not been shown that by anastomosis or the overlapping of 
erntory the anterior crural nerve can contribute much towards 
c rehabilitation of a district that has been blighted by the 
removal of the sciatic. Clinical evidence protests the con- 
trary, the sciatic nerve was divided at tlie level of the gluteus 
waximus, the first fibres delivered to the hip-joint' were prob- 
^ y untouched; the muscular branches distributed to tlic 
exors of the leg, namely, the biceps, semimembranosus, semi- 
endinosus, and the brancli to tlie adductor magnus, were 
ivided. These muscles afterwards wasted and sliowed a 
state of flaccid atrophy and paralysis. It is not necessary to 
that the entire area of sciatic sensory distribution, tliat 
indicated by the diagram, was entirely cut off. 

It is more interesting in this study, which involves so inti- 
rnately the problem of regeneration, to take into account the 
niotor disturbance; and attention is called to tlie fact that in 
3^ddition to the hamstring group of muscles already mentioned 
the muscles supplied by branches of the internal popliteal 
nerve, namely, the gastrocnemius, plantaris, solcus, and 
popliteus, were deprived entirely of tlicir nen'c-supph'i and 
this group wasted very rapidly and promptly showed the reac- 
tion of degeneration; that the flexors of the foot, tlic tibialis 
^ticus," tlie extensor longus digitorum, the extensor longns 
hallucis, and tlie peroneus tertius were shorn of their ncnc- 
•"'Uppl}' and underwent the same paralytic changes; that through 
the external popliteal branch the extensors of tiic foot, namely, 
the tibialis posticus, the flexor longus digitonun. and the fic.xor 
iongus hallucis, were similarly involved, and likcul.^c (he pcn>- 
group and all the groups of smaller muscles of the u^>t. 
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I have individualized these muscles and groups of muscles 
in order to afford a better grasp of the extent to which re- 
generation has taken place as indicated by motor recovery. It 
was for a long time held doubtful that regeneration could take 
place in a nerve in which continuity was lost by division or 
excision of a segment. It is now known that regeneration will 
take place over short gaps without previous repair. Hueter 
has pointed out that it is impossible for regeneration to take 
place in a nerve over a gap of indies or more. Victor 
Horsley, confirming in general the observations of Heuter, 
places the limit, from the standpoint of his experience, at ij 4 
inches. 

It is submitted in this case that a gap of lo^ inches was 
made in the sciatic nerve; that, immediately after the removal 
of the nerve, not only was all sensory and motor transmission 
eliminated throughout the sciatic area, but in addition all 
means of conveyance of stimuli by afferent nerves of what- 
soever kind; that extensive regeneration has taken place by 
virtue of an operation in which a gap of io% inches in the 
sciatic nerve was bridged by two delicate flaps i6^ inches 
in length lifted from tlie two main branches of the sciatic 
nerve; and that tlie process of regeneration is progressive 
are now beyond doubt, and in proof that regeneration has 
taken place the evidence is listed as follows ; 

1. Trophic recovery is practically complete. There is now 
no tendency to the formation of blebs and ulcers and the skin 
has recovered its natur8il texture and color. 

2. There has been extensive development of protopatluc 
sensibility, much more than could possibly be explaine y 
overlapping from the district of the anterior crurd nerve 

3. There has been much recoveiy of epicntic sensi 1 1 y, 
as shown by comparison of the areas of sensory istn 


in both legs by diagram. „„cof;nn 

4. There is almost universal recovery of deep s > 

which is said to be lost when all motor and all sensory 


to a given part are divided. ^ . , -g 

5. Recovery has taken place of motion an 
groups of muscles, which immediately after the exci 
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the nerve were reduced to a paralytic state, displaying the usual 
signs of paralysis and the reaction of degeneration, viz. : (a) 

The flexor group in the thigh : the complete recovery of the 
semimembranosus, the semitendinosus, and the biceps. (&) 
The flexor group of the leg, the gastrocnemius, the plantaris, 
the soleus, and popliteus ; extensive recovery has taken place 
in this group and it is progressive, (c) The flexors and ex- 
tensors of the phalanges and foot. Minute examination of 
these muscles show them now to be firm, strong, and capable 
of contracting; and while they do not move the foot, they 
control it, and there is no tendency to foot-drop ; some of the 
muscles of these groups now show only partial reaction of 
degeneration. 

6. The sign afforded by the foot. In tlie earlier stages of 
locomotion the foot was helpless and dragged; at the present 
time it shows muscular control and easy locomotion. 

7- The relatively small and contracted area of absolute 
cutaneous analgesia. 

8. The relatively small area of thermic anjesthesia, which 
is practically coterminous with the area of absolute analgesia. 

9- The direct sensibility of the new nerve-tract to deep 
pressure and the transmission of painful sensibility thereby to 
the foot. 

10. The possession of muscular sense tmimpaired. 

11. Independent and unaided locomotion. 

The following factors may be mentioned which have con- 
tributed to the successful results in this case ; 

(i) Early operation, which the writer believes to be iin 
perative. It might have been better if the neuroplastic work 
had been done immediately after the removal of the tumor. 

. ( 2 ) Implantation in the gap of a large "ner\-e-clement to 
establish a ner\m-path and foundation for regeneration. (.3; 
The infolding of the nen^e-flap in muscular bed so as to prc\ cnt 
the destruction of the delicate nervm fibrils b}* carh fonnatio 

of scar tissue. (4) The impetus to regeneration of large 

^ud dense termini, especially at the central end. (a. 
absolute asepsis in three successive operations. ^ 

CoiicJusioti . — ^The lessons to be learned from t m 
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^ 

while not manifold 

i-egeneration takes place frorar' ''>« 

tte central end of a divided ne m 
It demonstrates that * 
suffice when centra, flaps are SlaTaHe"'”^'’'”' 

it dis^IoZ'attTy mSrof ^ 

on a larg-e scale md recovery ofs'' ’■' 8 *"«ra«on 

corresponding scale can ^ sensation and motion on a 

lions upon pfr.SraTne^ f " “<■ “P”- 

removed of varvino- ,e n+t, ^ which segments have been 
being I0J4 inches. “ ™'‘ established by this case 

rendtSIn ,t^°'"sn.ent is made of the valuable sewiees 

this study bv?^^ of 

Waffll tnd fh “■ Golfert,Dr. E. E, 

swge^ o? « T°'- “ oPfst™ 

awfs.^ acknowledgment is made of valii- 

nWe suggestions made by Dr. R. E, Dolby, of Vancouver, B. C. 


NOTES ON MOLLUSCUM FIBROSUM. 

According" to Von Recklinghausen this condition develops 
trom the cutaneous nerves and belongs to the neurofibromata. 

ccor ing to Ribbert the cause rests in some disturbance of 
normal development, as a result of whicli there is an irregular 
istribution and arrangement of the connective-tissue elements 
o the nerves, permitting independent growths. Von Bruns 
includes molluscum fibrosum, plexiform neuroma, lobulated 
elephantiasis, pigmented moles, the soft "warts, and fibroma of 
the large nerves under the title of elephantiasis nervorum. 

Neurofibromata are relatively common; they grow from 
the ends of nerves, also from the connective-tissue and peri- 
neurium, and are often traversed by nerve-fibres which have 
been detached by the growths.- Tumors of the large nen'es 
grow as a rule very slowdy and develop in middle age. 

Von Biingner states that sometimes they attack all the 
nerves, and that in 12 per cent, of general neurofibromatosis 
fibre- or m 3 oco-sarcoma develops from one or other of the 
nodules. Garre describes these conditions as secondary 








Fig. 12 
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malignant neuroma in contradistinction to primary sarcoma 
or glioma developing in nerves. 


PATHOLOGICAL REPORT. 

BV DR. J. C. BLOODGOOD. 

The tumor of the sciatic nerve sent by Dr. Mackenzie for examina- 
tion has been recorded in the surgical pathological laboratory of the 
Johns Hopkins Medical School and Hospital under the number 9654. 

The tumor is malignant — a sarcoma. The sarcoma belongs to that 
variety which arises from the fixed connective-tissue cells, and in this 
case it undoubtedly originated in the perineural connective tissue. It is 
chiefly a spindle-cell sarcoma, but there are areas in which there is a 
great deal of fibrous tissue. Photomicrograph, Sect. 4b (Fig. 8), m<^turcs 
the cellular portion of the tumor, and photomicrograph. Sect. 4^ (Fig. 9 )> 
stained with Mallory and Wright connective-tissue stain, illustrates a 
portion of the tumor in which fibrous tissue is in excess. _ 

. I am not prepared as yet to give a full report on degeneration o 
the nerve-fibres. In photograph. Sect, t (Fig. 10), the none above t ic 
tumor, as compared with photomicrograph. Sect. 6 (Fig. 
below the tumor, one can see that some nerves pass throug 1 n i ’ou 
degeneration. For this reason I would expect that the patient did no 
have complete loss of nerve-function; that some of the nerve- 
completely degenerated is shown in photomicrograph Sect. 3 ( ‘ ‘ 

Du's was taken from below the gross tumor and shows a nerv 
in which it is impossible to make out, except here an .J T ' . 
cylinder and sheath. The perincurial connective tissue sti c ^ , 

nerve fibre, but the endoneurial connective tissue is prac ica j 

by tumor cells and degenerated tissue. . hv • 

The gross appearance of the tumor is shown in the p . ‘ , .j 
Mr. Schapiro (Fig. 7). The tumor proper is situated . jj- ^ 

sciatic nerv’c; it has pushed the nerve aside and oroper 

bed. The tumor is therefore of perineural origin, n 
J can make out no gross or microscopic evidence o nerv ^ • 

tumor (Sects. 4 and 5) is a fibro-spindle-cell fibrosarcoma, 
photomicrographs, Sects. 4a and 4h. Tim grovv . inHUration into 
produces pressure upon the nerve, but there 1 

the nerve itself by tumor cells. However, both hiuKllcs through- 

people section, it seems to me that I can trace nc t-inior 

They apparently lie anterior, if I am correct in jfvcl of 

"•as posterior. When a section is made throng) jicrve- 

Scct, 4 (Fig. 2) the tumor can be seen with a ‘ ^ drtrencr- 

•runk to the anterior side. That some of the nerv ne.we- 

ated IS shown from photomicrograph. Sect, o- a ‘ 
icunk proper just anterior to the tumor. _ „i,n*o'-'ii 

Both in Sect, i and in Sect. 6 , illustrated m m ‘ 
fhis mitnbcr, and in Sect. 2, not illustrated, wc „ vpi--- 

‘h'suc (Mr) which prob.ably represents the so-c.nllcu • -t- 


r.trvC’ 

otomicrognphs of 
rprxomr.'.ru* 

or rvdi- 
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ment of the tumor. In photomicrograph 6b (Fig. 12) we have a hich 
power of one of these areas. 

The lower end of the nerve, Sect. 6, is considerably larger than the 
upper end (Sect. i). This is due apparently to hypertrophy of the epi- 
neural connective tissue shown in Sect. 6, and an enlargement of the 
nerve-fibre within the perineurium, and this enlargement seems to be 
due to increase in the endoneurial connective tissue. 

For this tumor resection was ' undoubtedly the only procedure 
that promised any hope of a permanent cure. The tumor also belongs 
to that large group of simple sarcomata in which cures are generally 
accomplished. The histology of this tumor corresponds with two observa- 
tions of my own which have remained well, one six years and one three 
years after operation, but in another case in which the position and 
histology of the tumor somewhat resembled the position and histology of 
the tumor in your case, the patient had a free interval, first of seven 
months after resection, and then a second free interval of four years 
after amputation for recurrence. 

The histological evidence of the " Anlage " (see 6b) of the tumor in 
the sections taken from the upper and lower end of the nerve, I fear, 
must be looked upon as evidence suggesting a possible recurrence, but 
I do not think we know as yet enough about tumors of nerves to be 
absolutely certain as to this point. 
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OBSERVATIONS ON THE INEQUALITIES OF THE 
RIGHT AND LEFT FEMORA.^^' 


BY ALGERNON T. BRISTOW, M.D., 

OF BROOKLYN, NEW YORK, 

Surgeon to the Long Island College, Kings County and St. John’s Hospitals. 

The opening sentences of the second chapter of Darwin s 
" Descent of Man ” are as follows : 

"It is manifest that man is now subject to much varia- 
bility. No two individuals of the same race are quite alike. 
We may compare millions of faces and each will be distinct. 
There is an equally great amount of diversity in the proper 
tions and dimensions of the various parts of the bodj , ^t le 
length of the legs being one of the most variable points. 

The late Dr. Jarvis S. Wight, in two valuable papers writ- 
ten in 1877 and 1878, called attention to the inequalities ot 
lower limbs, which occur normally, that is to saj, 
where no fracture has ever occurred, and he pointe ou 
importance of recognizing this fact in the , 1 

tures, not only from a practical but also from a 
standpoint. The first paper of Dr. Wight .^^s published m 
the^rc/twes of Clinical Surgery, vol. i, No. 8, e ru. , 
and the second paper appeared in the Procce 
Medical Society of the County of Kings, January 2 , f . j 

In the first paper, which was in effect = 
lecture, Dr. Wight, after rehearsing the fact ^ 

in tlieir measurements of limbs, and that one cx tneas- 

times have various differences after severa ‘ ‘ 3 

nres of the two limbs, states that it occurs 
number of measurements of the loAvcr hm s . 3]} 

■.over had U.e femur broken. These meas— 
niade from the anterior superior spine ^ _ 

— I ■ ~~ IC^?- 

‘Read before the American Surgical Associ- • 
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1 5 ;rr •> 

s or rne two lower extremities equal. We mav tnh.u.f 
his results as follows: ^ may tabulate 


Cases 
10 , 

4 . 

25 . 
13 .. 
4 

I . . 
I . . 
I . . 
I . . 


Variation 
of limbs 

no 

14 inch 
li inch 
inch 
H inch 
H inch 
J4 inch 
I inch 
inch 


n considering' the importance of these differences we may cer- 
tainly exclude the four cases in which the difference was but 
^ of an inch and the 25 cases in which the difference was but 
54 of an inch as of no practical importance. Not so, however, 
with the remaining 21 cases, being more than 34 per cent, of 
the whole number measured. In these 21 cases in which the 
variation exceeded 54 inch, there were 4 of ^ inch; 13 of 
54 inch, and one each respectively of ^ and inch, one inch 
and one inch and three-eighths variation, and this in individ- 
uals who had never been, the subject of fracture. 

Dr, Wight very justly observes, in view of these figures, 
that to assume in cases of fractured femur that the tivo femora 
were usually of the same length, might involve an error of 
more or less gravity. In fact in the series in question, taken 
at random, 10 only out of 60 cases had lower extremities of 
equal length. Dr. Wight also quotes an article by Dr. W. C. 
Cox, Am. Joivr. Med. Sciences, April, 1875, where the re- 
porter states that after accurately measuring the normal lower 
limbs of 54 individuals there were 15 cases which showed a 
difference of 54 inch or more, the greatest difference being H 

inch. -r 

In November of 1877 Dr, F, H. Hamilton {Hospital a 
settc mid Archives of Clinical Sur'gery) ridiculed the claims 0 
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Dr. Wight concerning the frequency of inequality in the lower 
limbs, and January 21, 1890, at a meeting of the Medical 
Society of the County of Kings, Dr, Wight replied to him 
by citing the results of 42 measurements in a new series of 
cases. In this series there were 13 cases in whidi the normal 
lower limbs were of equal length and 29 cases in which in- 
equalities existed. Tabulated as follows: 


Difference 

Vs .. 
Vi .. 
H • • 

.. 


Number 
of cases 

I 

14 

5 

4 

3 


Combining the two tables of Dr. Wight the left lower limb 
was the longest in 52 cases, the right in 27 cases. In 26 cases 
there was a difference of half an inch or more and in 9 cases 
the difference was over half an. inch. The brief controversy be- 
tween Dr. Wight and Dr. Hamilton was ended by a letter from 
llie latter to the former, in which he states that after a dozen 
measurements made with great care by himself and his house 
surgeon, a large majority were of unequal length, the left 
being generally the longest, and he acknowledged the correct- 
ness of Dr. Wight’s position. 

It is somewhat strange that this matter of the incqua itj 
of the lower limbs witli its bearing on the question of frac 
hires of the femur has received so little attention in the 
books. In “ Gray’s Anatomy ” a brief footnote simply refers 
Jo the claims of Dr. Wight. The matter seemed of sufticieui 
importance to the writer, however, to merit fui^ier ini 
Jion, and as Dr. Wight’s papers had no dissecting-room da a, 

it seemed wise to have actual measurements of disarticii a c 

bones in order to determine beyond the possibiiiri o a 0 
whether Dr. Wight’s claims could be substantiated. 

'tctual bone measurements w'cre chosen because it ! 
that whatever divergence might exist between oi tc*cn 
'■ers when measuring from the anterior supenor 
iowest point of interna! malleolus, no such diverge,. 
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possible in laborator}^ measurements of companion bones. The 
humeri were also examined and compared in order to deter- 
mine the truth, of Dr. Wigfht’s claims that when the femora 
were unequal the humeri were also unequal, the inequality be- 
ing hemilateral. It is evident, of course, that in cases of frac- 
ture of the femur, if this be a fact, that the measurement of 
the humeri in the same individual would indicate whether the 
femora were originally equal, and if not, which side was 
originally the longest. 

The writer desires to submit tables of measurements of 124 
cases, in all of which measurements of paired humeri and 
paired femora were made. One series of cases of 54 were 
measured in the anatomical laboratoiy at Columbia Univer- 
sity. Another series of cases, 50 in number, were measured 
in tlie anatomical laboratory at the University and Bellevue 
Medical School, and a small series of 20 cases from other 
sources were made by my assistants, Drs. E. H. Fiske and 
R. M. Rome. I wish to acknowledge the great courtesy 
offered me at the anatomical laboratory at Columbia Uni- 
versity and also the University and Bellevue Medical School. 
I am indebted to Dr. Fred. Tilney, associate in anatomy, for 
the measurements made at Columbia, and to Dr. W. C. ramp 
for the measurements made in the University Md Be e\u 
Medical School. The work was laborious and time consum- 
ing, and I deeply appreciate the invaluable assistance 0 
gentlemen who so kindly rendered it possible for me to wn 


this paper, , , 

I submit first the tabulation of measurements made oy 

Department of Anatomy, Columbia University. ^ 
urements are in centimetres. The entire bone 
at Columbia with an apparatus similar to t e gj,(s 

maker’s rule with sliding arm. At Bellevue t e m 
were taken from the tip of the great troc an ° ^ ^^,gj.e 

to the external condyle. The Columbia „„ 50 

made on 54 subjects. The University and Bellevue 


cases. 
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Tiie Long Island cases were 24 in number, making a total 
of 128 subjects, a total of 512 measurements. 

TABLE I.— Columbia University, Department of Anatomy. 


No. of 
Subject 


180C 

i 8 j 2 

I7?8 

U52 

176s 

1768 

1790 

1798 

'774 

'757 

'785 

1766 

'7SS 

1694 

1816 

1782 

1784 

182s 

'799 

'743 

1760 

JSiS 

>767 

57 

55 

SO 

64 


R 

32.6 

32.2 

33-4 

34.8 

31.8 
32.2 
33 

33.8 
32.6 

32.8 

34. 

31.4 

34.1 
32. 

32.4 

31.2 

32.4 
34. 

31.8 

32.2 

31.8 

31.2 

31.4 

32.2 
32. 

32.9 
33-4 


nerus 

Femur 

No.of 

Subject 

Humerus 

Femur 

L 

R 

L 


R 

L 

R 

L 

31.4 

43 - 

43 

2096 

34.1 

33.8 

45-4 

46.1 

32.6 

42 

42.4 

2001 

34.4 

33.8 

45-4 

45-1 

34. 

48 

47.8 

2042 

31.2 

31-4 

43- <5 

43-6 

34.6 

47-8 

47-4 

2023 

33-2 

33-4 

47. 8 

47-6 

3'-4 

43 

42.4 

2061 

34.4 

34-2 

46.1 

45-8 

32.2 

45-8 

46 

1 200^; 

34-1 

33-<5 

44-8 

45 

32.2 

4 S-S 

46 

1 2085 

32 

32 

4 S-' 

44 .8 

33-4 

48.6 

48.4 

2013 

35 - 

3 S-I 

47-4 

48. 1 

32.2 

44.8 

44.4 

2044 

33 

32-4 

44.2 

44.6 

32.1 

46.4 

46. 

2088 

32.8 

32.9 

43 - 

43 - 

34 . 

46.8 

47-4 

2098 

35 - 

34-8 

51. 8 

51.6 

3'-4 

4 S -4 

45-4 

7A 

32-4 

32.4 

45-4 

46.4 

34. 

48. 

47-1 

2008 

29.6 

29.1 

42. 

41 .8 

32.4 

46 

46. 

1759 

33 - 

32. S 

44. 

43-8 

32. 

45 - 

45-2 

2089 

1 31 .8 

30.8 

44. 

44. 

31.1 

44.2 

44.2 

2068 

34-1 

33-8 

47.1 

47.2 

32.8 

45-4 

45-6 

20 X 9 

34-6 

33 - 

43-2 

43-2 

34.1 

48.8 

49.1 

isA 

34 - 

33-2 

47. fi 

47-2 

31.8 

43-6 

44 . 

2060 

32. S 

33. 

46.6 

4 S -0 

32.2 

43-2 

43 - 

2070 

3 '-' 

31-4 

42.6 

4a .8 

32-6 

42.2 

43 - 

207s 

33-8 

33 • 

48. 6 

48. 

31 - 

43-4 

43-4 

2086 

27.4 

27.2 

3 ^‘ 

38. 

31-2 

43 - 

43 - 

124 

34-5 

34.8 

46. 

46. 

32. 

43 - 

43 - 

1 102 

33-4 

32-9 

47 - 

46.5 

32.4 

44.4 

45-2 

54 

31.4 

31.2 

43 - 

43 • 4 

32.2 

45 - 

44 - 

I18 

30. S 

3 '- 


43-2 

32.2 

46.1 

46.6 

loS 

32.4 

31-3 

43-8 

44-4 


Review and analysis of Table I bring out the following 
facts ; 

First, that the length of the human femur and humerus 
'arics in such a wav as to make possible a division into four 
classes upon this basis, as follows: 


jft — Femurs equal, humeri equal in same suhjed. Tcq-c...), 

l^r cent. Reference, Case No. 1766. 

Class II. — Femurs equal, humeri unequal. Frcqi;cnc>, 2*-. f-- 
^'fercnccs. Cases No. 1S05, 1694. J/Sa, iSiS, 1765. 57 . 2042. 

^70. 20S6, 124. 

Class III. — Femurs unequal, humeri equal. Frcqut.ncj. IM p-* - ^ 

‘^fferences. Cases No. 176S, 17S5, 1799. ' 743 - T"- 
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C/ojj IV.—Femurs unequal, humeri unequal. In this class two types 
to be distin^ished, le.. Type A: Greater length of homolateral humerus 
and femur ; Type B : Greater length of contralateral humerus and femur. 
Frequency, 64.8 per cent References: Type A, Cases Nos. 1812, 1752, 
1762, 1790, 1798, 1774, 1757, 1755, 1816, 1784, 1815, 1760, 55, 50, 64, 2001, 
2061, 2005, 2013, 2098, 2008, 1759, i8a, 2060, 2070, 2075, 102, 118. Type B, 
Cases Nos. 1778, 2090, 2023, 2044, 206S, 54, 105. 


Second, that in the subjects presenting inequality of the 
humeri, the greater length was observed on the right side in 
34 cases as against ii on the left side, while the cases which 
showed inequality in the femurs were 19 on the right side 
having the greater length as against 18 on the left side. 

Third, that in cases in which the right humerus was longer 
than the left, the maximum difference between the hvo sides 
was 12 mm., whereas in those cases in which the left humerus 
was longer than the right the maximum difference observed 
was 4 mm. 

TABLE II.— University and Bellevue Medical School, Department of 

Anatomy. 


No. of 
Subject 


Humerus 


R 

3 ^- 

31 - 5 
34. 
32. 5 
35-5 

29-5 

29 - S 

31 

28.25 

32 - 5 

3 I-S 

30- 25 

34-5 

32 
32 

31- 75 
31-5 
29-5 

32.5 . 

34.5 

30.5 • 

32. 

34 

31-5 

28.25 


L 

31- 

31 - 5 

34 

32- 5 

35-5 

29-75 

29-5 

31 

27-75 

32-5 

31- 5 

30.5 

34.5 

32- 5 

32 
32 
31 

29- 5 I 
32-25 
34.25 

30- 5 
32. 

34 

31- 5 

28.5 


R 

38.5 

39 - 

44-25 

45 

48.5 

38.5 

40.5 

41 

41 

40 

40.5 

42 

41 

42 

' 42.5 

43-5 

41 

46.25 

43-5 

44.25 

40.5 

43-5 

46 

41-5 

41.25 


L 

39 - 

39-25 

44-5 

45 

48.5 
38-75 

40.5 
41 

40.5 

40.25 

40.75 

42. 

41 

42.25 

42 

43 

41 

46.25 
. 43-5 

44.5 

40 

44 

46.25 
41-5 

42.25 


2^. Humerus 

Ct 1 

R 

L 

3^-75 

36-5 

33 

33 

32 . 5 

32 . 5 

37 

37.25 

33 

33 

32 

32 

31-S 

31 

29.5 

29.5 

32 

32 

32 

32.5 

31-5 

31.25 

33-5 

33-5 

30-75 

30-S 

36 

36.25 4 

32.25 

32 4 

31.5 

31-25 “f 

33 " 

33 - 4 

33-5 

33-5 4 

31- 

31. 4 

32-5 

32 4 

34 

33-5 4 

31-5 

31-S 4 

38 

37-5 4 

32.5 

33-75 

32- 5 4 

33 - 5 4 


L 

53 - 

44.2s 

42-75 

45 - 5 

44 - 5 

45 

41 - 5 

38-5 

44 

46- 5 
42 

45 - 5 

42- S 

46 

42 - 5 

44 

45-5 

44 - 75 
44 

43 - 75 

45 - 5 

44 - 25 
39-5 
46.5 
47-75 
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Fourth, that in cases in which the right femur was longer 
than the left, the maximum difference observed was 9 mm. ; 
while in cases in which the left was longer than the right the 
maximum difference was 10 mm. 

Fifth, that the mean excess in length of the right humerus 
over the left was 4.9 mm. and that of the left over the right 
was 2.6 mm. ; while the mean excess in length of tlie right 
femur over the left was 4.2 mm. and that of the left over the 
right was 4.7 mm. 

The tabulated series of 50 cases obtained from tlie Ana- 
tomical laboratory of University and Bellevue is given in 
Table 11. 

Class I. — Femurs equal, humeri equal in same subject in Nos. 4, S> 7 > 

8, 13, 18, 19, 24, 25, 30, 31, 33, 34, 43 i fourteen cases in all. Frequency 
28 per cent. 

Class II. — Femurs equal, humeri unequal, Nos. 12, 17. I 9 > ^ 5 > 2 ^> 38, 
SIX cases. Frequency 12 per cent. 

Class III. — Femurs unequal, humeri equal. Nos. i, 2, 3, 10, ii, iSt 2I1 
22. 23, 27, 28, 37, 44, 47, 49, 42, sixteen cases. Frequency 32 per cent. 

Class IV. — ^Femurs unequal, humeri unequal. Type A: Greater Icngt i 
of liomolateral humerus and femur. Cases 6, 16, 29, 35 > AO, 

48, nine cases. Frequency 18 per cent. Type B : Contralateral c.aEcs, os. 

9 . 20, 26, 39, 46, five cases. Frequency 10 per cent Total 28 per cent. 

Unequal humeri; Right longest in 13 cases; left longest m S cases. 
Unequal femora: Right longest in 12 cases; left longest in 20 c.ascs. 
Mean difference, humeri, 3.3 mm.; mean difference, femora, 3. mm. 
Maximum difference, humeri, s mm.; maximum difference, femora, I cm. 


TABLE III.— Long Island Hospital. 


N'o.of 

Subject 

. .. 

Humerus 

Femur 

No. of 
Subject 

Humerus 

I 

R 

L 

R 

1 

L 


R 

L 

31-5 

31 

45-5 

45 

>3 

37 

0 / 


34 

34 

46 

46 j 

14 

53 


3 

27 

27 

38 

38 i 

15 

33 

3^ 

4 

33 

33 

49 

49 1 

j 6 


3°-5 

S 

33 • 5 

34 

43 . 5 

44 1 

17 

^ * 

0 

(> 

35 

34.5 

45 

44 -S 1 

iS 

24 

-3 ■ ( 

c 

54.5 

34-5 

4 S-S 

45-5 ! 

19 




30.5 

3°-5 

41 

41 j 

20 


.13 

5* -5 
30-7 

9 

lo 

30 

30 

30-5 

30 

39-5 

42 

39 1 

41 

31 

22 

30 

X 1 

12 

3 = 

3= 



31 

3 = 

44.5 

4 = 

45-5 j 
4.3 ; 

-3 

34 

30 

37-75 

• t 



I 

! FfTTivr 
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The Long Island cases were measured in a manner similar 
to that employed at Columbia, a rule with sliding arm being 
used. The series may be analyzed as follows: 


Class I. — Femurs equal, humeri equal, Nos. 3, 9, iSi 2, 4, 8, 16, 22; 
eight cases. Frequency 33 per cent. 

Class II. — Femurs equal, humeri unequal; one case. No. 15. Fre- 
quency 4 per cent. 

Class III. — Femurs unequal, humeri equal. Nos. ii, 13, 23, 14, 18, 20; 

five cases. Frequency 22 per cent. 

Class IV.— Femurs unequal, humeri, unequal. Type A; Greater length 
of homolateral humerus and femur, seven cases. Reference, i, S. 6, 7 , 
19, 21, 23, 25. Type B : Greater length of contralateral humerus and 

femur, three cases. Reference, 10, 12, 17. 


Inequality of Humeri— The right was longest in 8 cases, 

and the left was longest in 4 cases. 

Inequality of Femurs.-The right was longest in 8 cases 

and the left longest in 6 cases. • ,.ff._p«,e 

When the right humerus was longest the mean 

was I centimetre, and when the l^t r^frt the 

maximum difference was i centimetre. The 

same. The right humerus being longest, t e m 

was 5.9 mm., and 7.5 mm. when the e ^ ^ ^ 

mean difference when the right femur was um hu- 

mm., and wdien the left was in excess 7 nim. Maxima 

merus, i cm.; maximum femur, 1 cm jn percentages : 

A summary of the three series 1 Bellevue, 

Femurs equal, humeri equal, Colum la, . 

28 per cent. ; Long Island, 33 expect symmetr}' 

the highest percentage in which we could expect yn 

of the extramities is 33 per cent. unequal but the 

In Class II, in which the humeri wemtin^^ ^ 

femurs equal, the Columbm „ per cent, ; therefore 

Bellevue 12 per cent., and Lon^ unequal humeri would be 

in about 20 per cent, of the case q ^^ould 

accompanied by equal femurs, and Dr. W 
therefore not apply. unequal and ^ 

In Class III, where Allows: Colombia 

humeri were equal, the pcrcentag 
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11. 1 per cent., Bellevue 32 per cent, Long Island 22 per cent ; 
that is to say, although the femurs were unequal, the humeri 
would be equal in about 22 per cent, of these cases, so that 
again Dr, Wight’s rule of comparison of. humerus with com- 
panion femur would be fallacious. Taking the two classes 
together. Class II and Class III, and the rule would not apply 
in at least 40 per cent, of the cases. 


In Class IV, in which both upper and lower extremities 
were unequal, the percentages were: Columbia 64.8 per cent., 
Bellevue 28 per cent., Long Island 44 per cent., giving an 
average of 45.6 per cent., in which both upper and lowei 
limbs were as3'mmetrical. 

In the whole series of cases the right humerus was longest 
in 55 cases, and the left in 23 cases. This preponderance of 
length of the right over the left humerus may rcadih^ be 
accounted for by righthandedness. Correspondingly, the right 
femur was longest in 39 cases, the left femur in 44 cases. 
This does not entirely agree with Dr. Wight’s conclusions that 
the left femur is the longest where inequalities exist hi so 
large a proportion of cases as his measurements on the living 
subject indicates; still in this series of carefully measured 
cases, the left femur is longer than the right in 44 out 0 3 

cases. The companion tibije were unfortunately not meas- 
uted ; but from a comparison of these figures it is quite pro ) 
able that Avhere one femur was longer tlian another t le cor 
responding tibia was also longer, — and if wc assume t i..t 
ma.ximum and mean differences of the tibirc "ccc 
tionate to the femoral differences, the total incqna it} 0^ ’ 

lower limbs would be nearly'’ double the incqna itic. 
femora alone. The average maximum difference 0 i . 
series where the humeri were longer was 7.2 mm„ a on ^ 
quarters of a centimetre, and the mean di crcncc. 

Where the femurs were unequal, the average maxnm.. 
dice was 9.8 mm., and the average difference . • 

One hundred and twenty-eight cases were ^ ,.jl 

entire series, and in 99 of these cases the fcnior,. r.cr 
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It therefore appears that symmetry of the femora in the same 
individual is exceptional and that asymmetry is the rule. At 
least in 78 per cent, of the cases recorded, asymmetry existed, 
and in cases of asymmetry the average disproportion in length 
of the femur alone as measured on actual specimens of bones 
was very nearly i cm., and if we add a variation in the com- 
panion tibiae of but cm., the total variation on the ordinary 
surgical measurements would be not far from cm. 
may readily be seen, therefore, that if the short bone were 
fractured the apparent shortening wodd be very much greater 
than the actual shortening, and if sufficient weigh v P 
on the injured limb to make the St be 

:r’ 5S .. 

cumstance at present seems to e m ^ sources 

the Rontgen photograph, for there seem i^jivitol 

of error possible in h-ng tduCiou could be 

as a means of comparison, that no tai j ^le 

drawn therefrom. The ““me. She 

lower extremities are unsatis a fean individuals, is » 

anterior superior spine “7„0 two men are likely to agree 
very uncertain quantity, internal malleolus. The uni 

on what is the lowest point of vhich to measure, 

bilious has been discredited as a po f 
but it has Occurred to the “‘hor h tj teing the 

might be available, the lower p j malleolus, this plane 

plane of the heel in line with a„e surface to the 

Ling determined by the apposition of n y P , 

foot The upper end of the ^pe ,,,,, fc lower 

and not moved for the ^ ^ane of the right h|^ 

end of the tape being ^ „ Jer to determine whi 

and then to the plane of the 1^ .^^;^,y„a| error, mf 

of the three methods -^Tnd >kussei. W. Ro^ 

assistants, Drs. E. -d- paired femora m 5" , 

series of 312 measuremen s P obtained by the 

jects, neither being aware of the Sgu 
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These measurements were most carefully made with the fol- 
lowing results; (i) The average variation between the 
measurements made by the two men, anterior superior spine to 
malleolus, was 1.07 cm. (2) In measuring from the umbili- 
cus to a plane surface in apposition with the plane of the heel 
the average variation was 1.24 cm. (3) In measuring from 
sternal notch to plane of heel, the average variation was i.io 
cm. (4) The smallest variation was from sternal notch to 
right femora, being a mean of 1.04 cm. The greatest vari- 
ation was on the left side, umbilical measurement, 1.27 cm. 
(5) In 312 measurements there was exact agreement in only 
40 cases, a little over 12 per cent, of all cases measured. 

It is my impression that the measurement taken from the 
sternal notch to the plane of the heel, as indicated by a plane 
surface in apposition therewith, will prove to be a method 
least open to error. The following precaution, however, must 
be adopted. The measurements must be made at tlft same 
period of respiration. The plane surface in apposition uith 
the heel must be parallel in each case, as a slight inclination in 
either direction would mean an error in the measurements. 



the transportation of skin flaps prom 

ONE PART OF THE BODY TO ANOTHER AND 
FROM ONE INDIVIDUAL TO ANOTHER.- 

BY JOHN M. T. FINNEY, M,D,, ' 

OF BALTIMORE, MD., ‘ 

Associate in Surgery in the Johns Hopkins Hospital. 

AaiONG the most ancient and best known surgical pro- 
cedures which have been handed down to us are the classical 
methods of repairing defects in the integument by means of 
the transference of portions thereof from one part of the body 
to another. These methods are so familiar that a discussion 
of them at this time would be not only out of place, but foreign 
to the purpose of this, paper. We' will limit ourselves, there- 
fore, to a consideration of those methods alone which have to 
do with a transfer of skin flaps from one part of the body to 
another, witliout the preseiw'ation of the original blood supply 
to those flaps. We shall also exclude from consideration those 
methods which deal only with the skin itself, in whole thick- 
ness or in part, such as the well-known procedures of Reverdin, 
Thiersch, Wolff-Kraus, etc. We wish to consider that class 
of case in w^hich it is desirable, in order to repair losses of sub- 
stance, to transplant something more than the skin, e.g-, 
subcutaneous fat, fascia, periosteum, etc., as the case may e- 
Obviously the range of applicability of these latter raetho s is 
limited, as the advisability of retaining the original blood sup- 
ply where possible is so apparent as to need no 
ment. Now and then, however, a case presents itse 
relief, in wdiich owing to the particular location, or to su 
extensive losses of substance from tra.urna o one 
another, chiefly scalds or bums, tliat it is impossi ^ 
use of the older methods, because of lack »/ 
suitable tissue in the immediate neigliborhoo o 
restored. — ^ ^ 

* Read before the American Surgical Association, June o, i 


324 



transplantation of skin flaps 

3^5 

Such a condition was present in -the person of Roberta M 

of Charles- 

, outh Carolina. In this case, owing to extensive burns in- 
volving the upper anterior portion of the body, the chin was 
drawn down upon the chest, and the lower part of the face fright- 
H y scarred and disfigured. The lower lip was entirely missing, 
except or the mucous membrane tvhich was everted, e.xposing 
e ower teeth and gums. Saliva was continually drooling from 
^ e mouth. The front of the neck, chest and upper extremities 
^\ere covered with dense cicatrices which rendered it manifestly 
impossible to obtain suitable skin flaps from anywhere in the 
vicinity. In our extremity, we finally hit upon the following plan 
e only one which seemed at all feasible. 

FiG* r. 



Trunsporting the sldn and subcutaneous tissue from the abilomcn to the forearm. 


A flap six by four inches, with its base toward the middle 
me vas dissected up from the anterior surface of tlie abdomen. 

iis flap included the skin and subcutaneous tissue down to the 
aponeurosis of the rectus and external oblique muscles. An 
'I'cision four inches long was then made upon the anterior .'tir- 
_acc of the forearm. The free border of the abdominal flap w.as 
mcrled into this incision and the skin edges carefully united, 
utta-pcrcha tissue was placed over the denuded surface of the 
'ihdomcn after the edges had been approximated .as closely .as 
possible by other silk sutures. The arm was fixed to the patient's 
''oc w-ith a broad strip of adhesive plaster, passed arourul the 
jirm of the patient and then around her body. The arm iv.as 
in this position for two weeks. TJie dressing was men 
removed and the circulation in the flap found to be good tiirough- 
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patient’s hand brougS^n" ,o Ind „, 7“ *“ ^ 

the free end of the L to nrl? ^"»™Sr 

circuladon tlie 

fla^ If Pff T ^ established behveen the cheek and the 

flap, Its attachment to the forearm ivas severed, and the repa 


Fig. 2. 



Transporting the flap from the forearm to the cheek. 


of the lower lip completed by attaching the mucous membrane 
to the upper free border of the abdominal flap which now com- 
posed the lower lip. A few sutures were placed in the lower 
edge of the flap attaching it to the skin of the neck. Care was 
taken to avoid any tension or any more interference with the 
circulation than was possible. A slight sloughing of the flap 
occurred at one corner but not enough to affect materially the 
result, which in the end was most satisfactory. Massage of the 
new lip was begun as early as the healing would allow, and aided 
much in loosening up the surrounding tissues. 

I had occasion to make use of this same procedure m 
another case very similar to the one just reported. This 
patient, a child of four and one-half years, had been severely 
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burned about the lower part of the face and upper part of the 
body in front, and presented a condition almost identical with 
the case just reported. Exactly the same procedure was 
carried out. Here, however, the result was not so satisfac- 
tory owing to the youth and extreme restlessness of the child. 
Considerable sloughing of the corners of the flap occurred, 
although the central portion ,took nicely and materially im- 
proved the patient's appearance. Our experience with this 
second case and a subsequent one to be referred to later, leads 
us to believe that such operative procedures as these requiring 
fi.\ation of the parts, are not applicable to young children. 

Fig. 3> 


"Tbc flap fixed in its final place, restoring lower lip and covering chin. 

Extreme youth, therefore, we would regard as a definite 
contra-indication to these operations. 

In looking over the literature of the subject, the only 
references I can find to similar operations are as follows . 

In 18SS Dr. G. F. Shrady of New York, in a personal communication 
to Sir \V. McCormick and reported by him, gives an account of a \co 
ingenious method by which he was able to cover up a “ most unsig it > 
gap in a girl’s check. The arms are folded in a comfortable manner. A 
Euitablc-sizcd flap is dissected up from the anterior surface of the .irm 
its base either up or down, as desired, and the free end of tic J 
•s stitched into a slit made for the purpose in the radial side o* • 1^ 
orefingcr. Later the flap is cut loose from the arm and then transportf^^ 
finger to the desired locality. This case resulted verj- sntisfacton y. 

So far as I am aware, this case was never published else 
^'•hereby Dr. Shrady. 
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In 1895 Dr. W. S. Halsted reported to the Johns Hopkins 
Hospital Medical Society a method which he had made use 
of in a patient suffering from extensive burns over the chest, 
neck, and arms, in whom he had transferred a skin flap from 
the back and side of the neck around to the front. Dr. Hal- 
sted characterized his method as a “ waltzing ” of flaps and 
described it as follows : “ Nb^e of the original attachments 
of the last flap which we used have been preserved. The flap 
has twice been twisted upon itself, first upon a small pedicle 
of skin (original tissue we may call it), and secondly upon a 
little broader pedicle of cultivated cicatricial tissue. The flap 
has probably made a complete revolution.” 

The result in Dr. Halsted’s case was most satisfactory. 


In 1901 Steinthal reported an operation almost identical with the 
one performed by us. The operation in his case was done “to relieve a 
very extensive loss of skin from the face which had been excised to 
relieve an extraordinarily progressive lupus. Attempts had previously 
been made by means of the Thiersch method to relieve the deformity. 
The results, however, were not satisfactory. The greater portmn of the 
nose had been destroyed and it was necessary to do a complete rhinoplasty 
The surrounding skin being useless for this 
,0 secure a flap from elsewhere." In order to do thrs, 
over the sternum “a tongue-shaped skm-per, osteal flap of ' 

After cutting and preparing the flap, the breast 
with sutures, and the broad edge of the flap 8'“^ 

through a corresponding incision ^ ^fasTen^d in a comfortable 

The flap was sutured into place, and the arm faste^ ^ 

position by a bandage. The flap was ^ept from d™ out, 
boric ointment dressing. Four days later e n 
breast was cut through. A few days a e . 

well nourished, was attached to the roo ° position, with plaster 

against the head in a 'vfs separated from the arm 

of Paris bandages. After ten days, the flap luxuriantly 

and a new nose made from the J’ trimming up of the 

granulating. The result was most satisfactory, some 

flaps being necessary later.” 

These reported cases demonstrate selected 

bility of the method and establish the -j^je ^ secure 

cases where for one reason or n^ethods, use 

flaps in some one of the ^ fair^’prospect of success, 

may be made of this principle with a tai P 
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In rare instances, however, the conditions may be such that it 
is impossible to make use even of this method which has just 
been described. In such cases where one cannot secure suit- 
able flaps from the patient himself, one is forced to look else- 
where, namely, to the person of another. Such a case pre- 
sented itself to the writer since tlie first portion of this paper 
was written. 


The patient was a girl 5 years of age, also from Qiarlcston, 
South Carolina, who came to me through the satisfactory result 
obtained in the first case just reported. This child had been run 
over by a street car some months previously. The right leg nad 
been so badly injured as to necessitate amputation at about the 
middle of the thigh. The left foot also had been badly crushed 
and the integument of the foot had sloughed off, leaving the foot 
entirely devoid of skin up to the malleoli. The child who, at the 
time of the accident had been in robust health, was now, owing 
to the accident and resulting disturbances, much reduced. At- 
tempts had been made by her physician to cover the foot with 
Thiersch grafts, but unsuccessfully. These^ grafts had been 
cheerfully given by an older sister of the patient, and had iccn 


cut from her thigh. 

Owing to the poor condition of the patient, and the fact t int 
one leg had been lost, and that there was no possible chance or 
securing flaps from the other, nor, indeed from an\ other portion 
of the patient’s body, it wms decided to attempt the ( irccf Iran, 
plantation of skin flaps from another pcr.'^on.^ The ic c.a wa.^ 
proposed and the same sister who had 
Tliicrsch grafts volunteered to supply the other. m m- . 
of procedure was as foIlow’S Under ether, a lap, /■’ ‘ 

inches, consisting of skin and subcutaneous lat ’ 
base upward, w'as raised from the outer surface 0 .c y 
thigh. The patient’s foot which had been ircsh y denuded . 
the purpose wms inserted behveen the flap an* t 
left after it had been dissected up. The flap w.as ...|,c c.^ 
to cover completely the plantar surface of ^ ...u ^ 

in position bv .'^titebes tbrough its free borucr ...c 
the skin above the patient's heel. A few intcrnip.ui . 
placed on either side, wrapping, ns it -‘."'tr 

denuded sole of the foot of the patient. .at.x.u 
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held in this position by adhesive strapping and plaster of Paris 
bandages, holding tlie legs of the two in apposition and parallel 
to each other, with their heads in opposite directions. They were 
put to bed with the head of one at the head of the bed, and the 
head of the other at the foot. The two were surprisingly com- 
fortable, and I feel sure the flap would have taken well, had it 
not been necessary, owing to the extreme restlessness of the 
patient, who as was said before, was only five years of age, to 
cut them apart earlier than had been intended. She was a spoiled 
child and wilfully added to the pain and discomfort of her older 
sister by moving her foot as much as possible when she felt so 
disposed. The two were kept tightly bound together in this 
fashion for ten days. I did not feel justified in keeping them 
together longer, owing to the needless pain inflicted by the patient 
upon her sister, who bore it most heroically. At this time the 
circulation in the flap appeared excellent, except at the very tip, 
and it had firmly adhered to the foot of the patient. Upon divid- 
ing its pedicle, however; after a few days the circulation began 
to show signs of failing, and the flap softened and soon com- 
pletely disappeared. 


Here again, as has been previously noted in the beginning 
of this paper, owing to the extreme youth and restlessness of 
the patient, the operation was prevented from being a success. 
The idea, however, I believe to be perfectly feasible and, under 
proper conditions, capable of being carried to a successful 
issue. I had supposed that this was a unique case, as no ref^- 
ence in the literature could be found to any similar one. \ c 
did find, however, that- in 1865 Hamilton had suggested tie 
possibility of such a thing, and had actually proposed it in one 
case, but no one could be found who would furnish the nece 
sary tissue. A personal communication from Dr. F. . ^ w , 
of Boston, accompanied by a photograph reports ^ ® 
case perfomied by him in August, 1908. I quote as 

Michael M.. aged 19 years, single, had his admitted 

tor, so that the entire sole of the foot was crus e • ^ ^Ican 

to the City Hospital on August 4 and h^^^ thj 

granulating area covering the entire so e seemed to 

L, to the tip of the heel. He had a fatrly large foot a 
me that i£ a sufficiently large flap were taken from the 



Case I.— Showing result after operation. 
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denude it too much, so the experiment was tried of taking a flap from the 
abdomen of his brother, who was about his age and size. The brother 
was placed in a bed which was brought up to the foot of Michael’s bed, 
so that the sole of Michael’s foot lay across his brother’s abdomen. On 
August 25 they were both etherized, Michael’s foot was curetted and a 
flap turned up from his brother’s abdomen below the umbilicus, the long 
axis being transverse, of course, to the body. The flap was sutured to 
the inner side and posterior and anterior borders of the raw surface on 
Michael’s foot. Then the brother was bolstered up and confined by 
straps attached to the bed in various directions with a sheet across him, 
and Michael’s foot was tied down so that he could hardly move it, 'The 
use of plaster of Paris avas thought of ; but it presented some difliculties, 
so the idea was abandoned. 


When the boys came out of ether, they began to be very uncom- 
fortable and used language of the most violent kind toward each other, 
and almost came to blows. The following day, the brother had a temper.,- 
turc of 103, rapid respiration and signs of consolidation at the base 0 
one lung. He wms very uncomfortable in his position, and the qties.ion 
of cutting them^apart was considered, but it was decided^ to 
together. The foot was dressed two days after the operation, and looked 
healthy. The brother from whom the abdominal flap had been taken 
was very uncomfortable and hard to manage. He refused nouns 
and grew very weak, and on September 4, I did not dare to ’ 

together any longer, and although it was only the sixt 1 a> .<t 
operation, I cut off the abdominal flap. It looked hcat»>, an >• ^ • 
little from the cut edge, but in a few days began to get g..ngren 
finally melted away. 


Although the results in both Dr. Lund s ense ant ’A' 
tvere not satisfactory, still, as will be ohscn'cd. the cone luo.r 
in each case were ver}’’ unfavorable to the prof 
satisfactoii^ result. Under proper conditions. T tee ’’ 
will be found entirely possible to transfer in this 
one individual to another, flaps of desired sire nnf 
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MASSIVE KELOID OF FACE AND HANDS * 

BY CHARLES A. PORTER, M.D,, 

OF BOSTON, MASS. 

Surgeon to the Massachusetts General Hospital. 

This remarkable case of keloid of the face and hands is 
reported chiefly to put the photographs upon record, and to 
show the present result after numerous plastic operations, skin 
g'rafts, and spontaneous healing". Although the X-rays were 
conscientiously tried over several periods there was no benefit. 

This patient entered the Massachusetts General Hospital, 
on March lo, 1905, in the service of Dr. A. T. Cabot, whose 
assistant I was at that time. Dr. Cabot performed the first 
operation on March 20, 1905 ; since then Dr. F. G. Balch has 
operated five times and I myself six times. 


History . — Stephen Calabro; Italian; aged 19. Ten months 
ago patient’s face and hands were severely burnt in an e.xplosion 
in a fireworks factory. He w'as treated for three months at the 
Quinc}’’ Hospital. Five months ago the region about one of his 
e3'es was skin-grafted at the Carney Hospital, since which time 
the scars have been steadily growing. Examination: Patients 
face presents massive keloid extending from the hair-line on the 
forehead over the whole face, including both ears. A small por- 
tion of the right cheek is visible, the eyes appearing as slits in 
the midst of the exuberant overgrowth.. Slight impairment m 
hearing ; vision in left eye interfered with ; mouth can only 0 
opened half an inch. There is excessive keloidal growth on 
the backs of both hands and lower third of the forearms, the 
fingers being hyperextended, twisted, and distorted. In 
places the keloidal tissue is eroded, with some foul discharg 
from the sulci between adjacent lobules. 

Operation, March 20, 1905, by Dr. A. T. Cabot; 
thesia. Incision over the symphysis of the lower 1 ^""’ 
the subcutan eous tissue, with removal of keloid over g __ 

* Read before the American Surgical Association, June a. 


332 



MASSIVE KELOID OF FACE AND HANDS. 


333 


of chin and part of cheek. Several necrotic areas were found 
deep in the tissues, in the transitional zone between keloidal and 
normal subcutaneous fat. On tlie left, the keloidal mass over- 
hanging the lower jaw was excised, opening an abscess cavity 
which contained several drachms of pus. Dry' dressing; daily 
X-ray treatment until moderate degree of dermatitis was induced. 
By April 4 the epidermis was growing very slowly, but there 
was no return of keloid ; distinct improvement in the mobility 
of the lower lip was evident. On April 18, a typical erysipel3« 
developed which lasted about ten days. 

Operation May 31, 1905, by Dr. Porter. The thick plaque? 
of keloid were dissected off in masses from checks, forehead, 
nose, left ear, and lips ; in many places down to the subcutaneous 
tissue. Hemorrhage was very free. This operation required a 
dozen to fifteen knives, as the tissues were so hard. There was 
profuse discharge of pus for many days, but at the end of a 
fortnight the epidermis began to spread in rapidly, and the patient 
was discharged on June 14 much relieved. 

Re-entry December 20, 1905. The keloidal masses ia\c re 
turned but not to their former extent. The left eye is o).?curc(^ 
and the eyelids are deformed by scar tissue. A keloid t ic size 
a silver dollar has formed upon each shoulder and anot icr om 


above the sternoclavicular notch. 

Operation December 29, 1905, by Dr. Porter. le 
keloid on the right side of the face was slna^ ot- '. 
shaped piece cut out from right eyebrow an Uc c ,^cs ) 
together. A similar wedge from benent 1 t ic ‘ 

excised and sutured. The keloid ..vtre 

removed and skin-grafted from the Icg.^ Tlic^aft? tcoh 
applied over the raw tissues about lower jaw. lover 

^vell and by January 17, 1906, only a 
jaw on the left was uncovered by cpidcmm^^^ 
more pin-point grafts applied to granu 
February i. tgoG: another attack of erysipelas ot b-d. i... 

Re-entry itlarch 6, 1006. Face rv. ' 

eye open and useful, though there is s ig u c. 


ectropion. , . 

Operation March 14. 7 . 

for ectropion: excision of scar.? wdth me* - 


Bilateral eper: 

it''**" 
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By March 28 both grafts, which had taken, showed a tendency 
to shrink with slight recurrence of ectropion. Keloid forming on 
area from which graft was taken from thigh. 

Operation April 2, 1906, by Dr. Balch. An attempt was made 
to separate the fingers by excision of the dense cartilaginous-like 
tissue. Plastic operations were done; the thumb partially freed 
from scar; but it was impossible to secure proper skin flaps for 
the denuded area. Hand was dressed with rubber tissue and 
dry dressing. On April 4. raw surfaces grafted under cocaine, 
but grafts failed to grow. 

Operation April 9, by Dr. Balch. A large crescentic area of 
scar was removed from beneath the left lower eyelid; a Wolff 
graft was removed from the right side of chest and fitted to the 
denuded area. Graft took well under the left eye. In the mean- 
time, there was considerable recurrence of the keloid over the 
face. 


On May 4, under ether, Dr, Porter excised two crescents of 
the keloidal tissue which overhung both eyes. The wound was 
then sutured, raising both' eyebrows. The recurrent keloids un- 
derneath the eyes were completely dissected out with a large 
keloid which covered the whole right cheek. The growth over 
the nose was removed down to the subcutaneous fat. Two 
brothers anci a friend were tlien circumcised and the prepuces 


used for Wolff grafts, the grafts having been previously punched 
to allow for drainage, and then sutured in position over all 
denuded areas. These heterogeneous grafts grew well at first 
and by the end of the fourth day showed definite evidence of 
re-established circulation, but on the ninth day all turned black 
and in a few days separated. On May 28, Dr . Balch rubbed the 
granulations with gauze and then applied three Thiersch gra ts, 
which, however, failed to take. During the summer ^ 
were used again. The keloidal tissue beneath the lower li s con 
tracted steadily but showed little tendency to increase outward. 

In March, 1907, Dr. Balch did plastic operations on two or 
three of the fingers, separating the webs and loosening up 
index finger, and again in April, attempted to gam V 

thumb by freeing the extensor and flexor ‘“f ® 

the head of the proximal phalanx of the thumb, rim ly 
but no marked improvement in motion. ^ 

On June 24, Dr. Porter disserted out the cartilage of 
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right ear, which was involved in the keloidal growth; Thicr<=di 

lutured suprasternal notch was excised and the edges 

Oi^cratton July 12, 1907, by Dr. Porter. The cicatricial tissue 
ch was causing hyperextension at the right wrist was removed 
and the area skin-grafted. The thumb was freed and a graft 
applied between it and the index finger. The webs which formed 
e ween the middle and adjacent fingers were pierced obliquely 
ram behind forwards and downwards, and through the opening 
a piece of rubber dam was drawn. The right ear was freed at 
Its top and the raw surfaces were skin-grafted. By August 15 
le skin had grown about the rubber setons at the base of the 
lingers, and the web was cut under cocaine. 

On August 24, 1908, Dr. Porter removed a thick mass of 
scar tissue holding .the ear to the scalp. Another operation was 
per ormed for recurrent ectropion of the left eye, a crescentic 
e.xci^sion being made and a Wolff graft from the thigh applied ; 
graft took well. 

On September 14, 1908, re-entered; operation by Dr. Porter, 
urther freeing of the right ear and removal of keloidal masses ; 
nreas skin-grafted and the patient discharged September 30. 


Kcsnnte . — ^After many operations, the photographs show the 
present result. There has been a gradual but distinct abatement 
0 the tendency to form keloidal tissue. The forehead is cov- 
ered by shiny, movable skin, resulting partly from natural heal- 
ing and partly from skin grafts. There is some keloid about tlie 
eformed ears, but both show evidence of their presence. Tiic 
nose and cheeks are fairly normal, but there is still some ectro- 
pion m spite of the numerous operations. The hands have been 
improved so far as ability to grasp objects with the thumb is 
concerned, but dorsal hyperextension of the fingers still persists, 
as shown in the photographs. X-ravs seem to have been of 
value. 



TRANSACTIONS 

OF THE 

AMERICAN SURGICAL ASSOCIATION. 


Annual Meeting held at Philadelphia, Pa., June 3, 4, 5 j ^ 9 ^ 
The President, Charles B. G. de Nancrede, in the Chair. 


I. ADDRESS OF THE PRESIDENT: THE END RESULTS AfiH 
TOTAL EXCISION OF THE SCAPULA FOR SARCOMA. 

Dr. Charles B. G. de Nancrede, of Ann Arbor, Mich., gav 
the Annual Presidential Address; his topic was as named ab v 
For the address in full see page i. 


11. CHRONIC INTESTINAL STASIS. 

Mr. W. Arbuthnot Lane, of London, Eng., read a paper 

Chronic Intestinal Stasis, for which see page 190. ^ 

Dr. J. C. Bloodgood, of Baltimore, called attention to 
X-ray examination as a method of diagnosis which he ' 
will be more frequently used in the future. He presen 
rough sketch of the condition found in a recent pa len > 
report of whose history will be published later; e a so r 
to a former case which is now well for two years without hav 

had a resection. . I'l 

Dr. T. W. Huntington, of San Francisco, ^onsidere 

principal significance of the subject undw c- ni' 

idea of the prevention of the conditions. He was 0 r ^ 
that these cases of enteroptosis, bearing especia y p 
bowel, could be avoided by careful attention earty Mejo 

emptying of the bowel, and that ^^'y'j^^^^jtation to interru. 
to a definite cause giving rise to suffi aopend’ ^ 

the peristaltic wave, as, for instance, m cases 0 

Dr. Arthur Dean Bevan, of Chicago, was of die op^ ^ 

that Mr. Lane’s suggestions were rather ra ica . 
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lutely as that of intestinal obstruction, before he would feel 
mrranted ,n mdertaking such an operation as an anastomosis or 

the X« o1 He 

with iointi h constipation one which should be dealt 

'Mth jointly by the internist and the surgeon. 

these "'ei' of 

results aW ^ cecostomy with very fair temporary 

' he has been unable to learn the ultimate results. 

stenri Philadelphia, stated that he under- 
when u 1 advocate surgical operations in these cases onlv 

Jli - . ? he then believed this sur- 

S interference should be prolonged and radical. 

thp^ ^’^CHARDSON, of Boston, Called attention to 

tm 1 ? reported two or three cases of chronic intes- 

shm n He believes the surgery of the large intestine 

consf operating for obstinate and chronic 

sti although early exploration in cases of chronic con- 

trpat relieve many pathological conditions which can be 

c as easily as the simple incision of a band. It is his firm 
inion that an exploration should be made in all cases of 
intestinal obstruction, wdiether called constipation or 
s ruction, and that such serious and dangerous operations as 
le complete resection of the large intestine should be avoided. 

^ R. Wm. B. Coley, of New York, said that while believing in 
^onservatism he did think that too often these cases were allowed 
to without surgical interference. He called nltcntion 

? that nine such cases operated upon for volvulus of the 

Massachusetts General Hospital had terminated 
_ s y. He reported a case of his own operated upon on liie 
•n 1 day for acute obstruction. The abdomen was opened under 
cosine and the giant sigmoid fastened to the abdominal wall. 
f«d a large amount of liquid faeces evacuated through a tnlic 
^ le bowel. In a week the patient began to have nattir.ai pas- 
sages by the rectum; at the cud of two weeks tlic wound iiad 
ca ed. 'phe symptoms then reappeared, and in a sl-.oit time he 
increasing distention. Dr. Coley did not tliink it wise to 
the sigmoid but introduced a small .“silver tube into .an 
. for the escape of gns. and this the patient Ins bren v.'c.a.'- 

for a year. 
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Mr. Lane, concluding- the discussion, said that in the dis- 
cussion no mention had been made of what he considered the 
most important points in the paper, the toxic results of auto- 
intoxication. He believes it is growing to be more the general 
opinion that the intestinal tract is no longer to be only treated by 
drugs from above or enemas from below. 

III. THE RELATION OF MESENTERIC DISTORTION TO 
INTESTINAL OBSTRUCTION. 

A paper upon the above subject, by Dr. Joseph D. Bryant, 
of New York, in the absence of the author, was read by title. It 
is published in full beginning at page 229. 

IV. THE FECAL ORIGIN OF SOME FORMS OF POSTOPERA- 
TIVE TETANUS AND ITS PROPHYLAXIS BY PROPER 
DIETETIC OR CULINARY MEASURES. 

Dr. Rudolph Matas, of New Orleans, read a paper with 
the above title, which he summarized as follows: 

1. Notwithstanding the vast increase in our knowledge of 
the etiology, pathology and prophylaxis of tetanus since the 
discovery of the drumstick bacillus of Nicolaier, twenty-six years 
ago, a certain — ^not full determined — number of postoperative 
deaths from this infection occurs in seemingly clean surgical 
cases, a circumstance which has not been satisfactorily accounted 
for. 

2. While it has been fully and irrefutably demonstrated that 
the regional liability of the exposed parts of the body to tetanus 
(ie., feet, hands, legs, forearms, arms, face, neck, etc.) is directly 
proportional to the degree of surface contact with tetanus-bearing 
(tetaniferous) matter (earth, manure, dust), the origin and 
regional distribution of accidental and postoperative tetanus in 
the concealed parts of the body (protected from surface exposure) 
has not been sufficiently investigated or recognized. Surely not 
sufficiently insisted upon in accounting for postoperative deaths 
in which the rules of surgical asepsis have been apparently well 

observed. . . 

3. Abundant experience has shown that while the risk ot 

tetanus infection can be absolutely eliminated in all operations 
upon sterile tissues in which a rigorous postoperative asepsis can 
be maintained until healing has occurred, this liability cannot be 
removed in those regions in which postoperative asepsis cannot 

be secured. 
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4. In order of importance next to the feet and hands and 
other exposed parts of the extremities, the injuries and surgical 
operations in those regions of the body which are most exposed 
to fecal contamination, are the most liable to tetanic infection. 
In this category we will place the anorectal region, perineum, 
female genito-urinary tract, male genitals (especially scrotum), 
lower pelvic region (including buttocks, sacrococcygeal region), 
groins, thigh, knee, upper leg, on their posterior surfaces espe- 
cially; after operations on the intestines, artificial anus, etc., in 
all of which postoperative fecal contact is either constant or 
unavoidable on account of proximity to the intestine. In con- 
sidering this topographical distribution we are excluding the 
direct but unconscious transmission of fecal matter to distant 
parts of the body by the soiled fingers of the patient himself or 
of his attendants. 

5- The careful attention to the sterilization of instruments and 
the disinfection of the hands compelled by the rules of modern 
surgical, obstetric and veterinary practice, have enormously re- 
duced the liability to tetanic infection, even when those parts of 
the body are involved which are most exposed to fecal contact, by 
eliminating the direct inoculation of wounded surfaces with con- 
taminated instruments and hands. However, the occasional post- 
operative deaths which occur from time to time in the practice of 
competent and clean surgeons clearly point to another source of 
danger which is not dependent upon defects of technic or con- 
taminated material {e.g., imperfectly sterilized catgut), but to 
other sources of infection outside of and apart from the operative 
set itself, which have not been adequately appreciated. 

6- This hitherto unrecognized or disregarded factor in th? 
causation of postoperative tetanus, at least in regions liable to 
^ccal contact, is the direct contamination of the alimentary canal 
snd its contents with living tetanus bacilli and their spores, swal- 
lowed in raw, uncooked vegetables, berries and other fruits which 
^’’0 cultivated in fertilized or manured (i.e., tetanized) soil 
(Robinowitsch, Kolle and Hetsch, Miquel and Cambrier, Kolle 
snd Wassermann, Thalmann, Hecker, et al.). 

/• It may be a mere coincidence, but it is a fact, that in all 
we cases of postoperative tetanus occurring after operations in 
'■cgions liable to fecal contact, which have been investigated by 
author (two in his own practice), the patients had eaten 
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copiously of uncooked vegetables immediately before the opera- 
tion. The vegetable menu in these cases correspond with the 
laboratory findings in regard to the vegetables found most fre- 
quently contaminated with tetanus germs and spores, viz., celery 
lettuce, chicory, watercress, cabbage (cold slaw), radishes, tur- 
nips, carrots, tomatoes and other green vegetables, strawberries, 
blackberries and other berries and fruits which are grown in 
the soil or brought in contact with it and which are largely con- 
sumed raw' in an unavoidably contaminated state. 

8. The tetanus bacillus and its spores are known to survive the 
passage through the intestinal canal of the domesticated animals, 
especially the herbivorous horse and cow, and the dung of these 
animals is a perpetual culture medium for the tetanic bacillus, 
swallowed constantly with the grass of the pasture and the fodder 
of the stable; not only are the bacilli ejected alive, but their viru- 
lence and activity are probably intensified by their temporary 
residence in the favorable conditions of the lower intestinal tract 
(Sormani). This survival of the tetanus germ in a virulent 
state is fully demonstrated by the experiments of Sormani. 
Sanchez Toledo, Veillon and Hoffmann, et al., who demonstrated 
that the diluted excrement of the horse and cow, injected sub- 
cutaneously and otherwise, will kill rabbits in from five to six 
daj's with all the symptoms of this disease. These and other 
authors have fully demonstrated that the spores of the drum->tick 
bacillus resist the action of the digestive juices; it has also been 
demonstrated that the tetanus-laden faeces of the healthy hOiSe 
and cow are capable of producing fatal tetanus when brought in 
contact with wounded surfaces in these animals. 

9. In view also of the fact that 5 per cent, of all normal men 
harbor the tetanus bacillus or its spores in an active state in the 
intestinal canal, and that the percentage of contaminated indi- 
viduals is increased to 20 per cent, in hostlers, stablemen, dairy- 
men, drivers, etc. (Pizzini), the possibility of tetanus from fecal 
contact must alwa3'’S be kept in mind, especially when operating, 
upon the anorectal region, perineum and genito-urinary organs 

of both sexes, in unprepared subjects. 

10. The author fully recognizes that the normal defences 0 
the organism against intestinal infection are, in healthy m 
viduals, usually sufficient to protect it, even if the living tetanus 
bacillus has been 'freely introduced into the ahmentarj' cana wi 
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the ingested food. It is only througli the salutary and preserva- 
tive influence of the protective mechanism, which largely neu- 
tralizes the most virulent infection in the alimentary canal, that 
ive can account for the great numbers who escape when opera- 
tions are performed in the recognized tetanogenic regions. It 
is evident, however, that even if tetanus infection is a compara- 
tivd}^ rare postoperative sequence, it is well worth the observ- 
ance of the simple precautions required to avoid this deadly acci- 
dent. Precautionary measures would be more than justified if 
only one' in ten thousand operative cases could be saved from 
the almost certain death which follows when this form of inocu- 
lation occurs after operation. 

n. In accordance with the preceding statements, and his own 
convictions, the author has taught and insisted in his own prac- 
hce, since his last and second postoperative death from tetanus 
(perineoplasty and hemorrhoids) occurred five years ago, that 
w patient should he brought to operation without antitetanic 
preparation, whenever an operation is to be performed upon 
parts in which fecal contamination is unavoidable (hemorrhoids, 
fissure, fistula, stricture, etc.). 

12- This antitetanic preparation is very simple, and consists 
{'^)_ purgation, three days before the operation; (&) the 
suppression of all raw, uncooked food, especially green vegetables, 
^rnes and other fruit (for the same period of time before the 
^^srgencies when dietetic preparation is impos- 
antitoxin are injected subcutaneously at 
c ime of the operation, while the patient is still under the 

anesthetic. 

Chicago, mentioned a case of a 
no suffering from tetanus; she had received 

kolh H ^ three days before the attack she had had a 

also working in the garden and was 

and ° ^nesh celery, of which she had been eating freely, 
causpft thought that her tetanus might have been 

in Ms vegetable. 

Baltimore, referred to a paper 
‘'’g of which he had read at a previous meet- 

''ngle case ^^4 said he did not recall reporting a 

'’nmber of ^^cal origin, although there were a 

postoperative cases following herniotomies, appen- 
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dectomies, hysterectomies, etc. These cases were assumed to 
have been produced by infection through the catgut used. He 
said that he had seen a case of tetanus resulting from rectal 
operation where instead of trismus as an early manifestation there 
were rectal spasms. • He considers it surprising, in view of the 
facts mentioned by Dr. Matas, that he has not more frequently 
met with cases of tetanus after rectal operations. 

Dii. W. H. Hutchings, of Detroit, said he had recently had 
an opportunity of treating three cases of postoperative tetanus, 
one of which followed an abortion. In one of the cases, that of 
a crushing injury to the hand in which a skin-grafting operation 
was done, the patient did not develop tetanus for a month after 
the injury ; he considers this an evidence that tetanus spores can 
remain latent for a .long time. 

Dr. Joseph Ransohoff, of Cincinnati, said that in his experi- 
ence he had never seen a case of tetanus following- a rectal opera- 
tion. He mentioned a case in the practice of another surgeon, 
which he had seen, where instead of a trismus there was an open 
mouth, which he considered a rather rare condition. 

Dr. Maurice H. Richardson, of Boston, said he had never 
seen a case of postoperative tetanus, and considered it a very 
rare condition. He therefore thought it would be rather a radical 
procedure to follow Dr. Matas’ suggestion of using antitetanic 
serum in all rectal cases. 

Dr. a. G. Gerster, of New York, said that in thirty-two 
years of surgery he had encountered not one case of postopera- 


tive tetanus. 

Dr. Beverly MacMonagle, of San Francisco, said that in an 
experience of over thirty years he had seen but one case of post- 
operative tetanus, and that was a case of trachelorrhaphy in 
which catgut was used. In consideration of Dr. Matas state 
ments he thought his own experience unusual, as he frequently 
operated among the poor class of Italians, under most a verse 
conditions in their own homes, and yet had never had a tetanus 
resulting after operation. 

Dr. Edmond Souchon, of New Orleans, referre f ^ 
upon which he operated for hemorrhoids and the patient le on 
the eighth day from tetanus ; also a case in which the csectim wa 
resected which was followed b}' death from tetanus. , 

Dr. Willy Meyer, of New York, mentioned a case of mte 
operation for appendicitis, after which the patient eve 
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tetanus but made a good recovery. The catgut used was sup- 
posed to be the cause of the tetanus, but Dr. Meyer is of the 
opinion that it might have been caused by what he calls the 
pseudotetanus bacillus, which is sometimes found in the appendix, 
according to the literature on the subject. 

Dr. F. H. Gerrish, of Portland, referred to two cases of post- 
operative tetanus, one resulting after ligation of hemorrhoids, 
and the other after an operation upon a necrosed tibia. It is his 
opinion that cases of tetanus come in waves, some years it being 
quite prevalent; and then there being few instances in other' years. 
He will be careful in his future intestinal operations to see that 

b’s patients eat no raw food or vegetables for some days 
previously. 


Dr. J. Collins Warren, of Boston, considered tetanus to a 
eertaiii extent to be a tropical disease, and that latitude exerts 
some influence upon the growth of the bacillus ; also that occa- 
sionally it is epidemic. 

Dr. Stanley Stillman, of San Francisco, had had no per- 
^na experience with tetanus, but remembered being taught by 
of t ^ former member of the association, the great danger 
eanus following ligature operations for hemorrhoids, and 

til/ ^ teaching he had always been most careful in 

preparation of his patients for operation. 

telan^' Veer, of Albany, could recall no case of 

He ref operations upon the rectum in his experience. 

Los editorial regarding the disposal of sewage in 

Riethod'^^f Hasadena, which criticized very severely the 

nther Ian 1 sewage for irrigation of the poor farms and 

ground an^l '''i raised vegetables which grew above the 

oppos d ^ri an uncooked state. He is not at 

be uses fmquend'^ prophylactic dose of antitetanic serum, which 

New York, saw no objection to 
"'as used dose of antitetanic serum, stating that 

'^'^Partiuent nf n injured hands and feet in the accident 

Dr Dud Hospital with w’hich he was connected. 

^•So at the°n^ ^ 1 * Cleveland, said that some summers 

''!5anus from Hospital they had a number of cases of 

'''■bich were odp^ 

so treatp//^^ packed recovered, but those which were 
roated died early from tetanus. 
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Dr. C. B. G. de Nancrede, of Ann Arbor, mentioned the 
fact that there were certain portions of the country where tetanus 
was practically never encountered, while in other portions it was 
very prevalent. There is a great deal of it in the country round 
about Ann Arbor, and there is a standing order to Dr. de Nan- 
crede s internes to give a prophylactic dose of antitetanic serum 
m all cases where the wound is of a kind likely to lead to tetanus. 
For eleven years Dr. de Nancrede has been in the habit of warn- 
ing his students of the dangers of unripe fruit as possible sources 
of tetanus, and is rather surprised that so few believe in this 
origin of the disease. 

Dr. Robert G. Le Conte, of Philadelphia, reported a case 
occurring fifteen years ago in the practice of one of his friends. 
The patient had undergone an operation for the repair of the 
cervix and perineum, and on the seventh or eighth day developed 
tetanus, from which she died. He mentioned the fact that the 
Pennsylvania Hospital of Philadelphia had for many years fol- 
lowing the Fourth of July many cases of tetanus to treat, but 
that since using the immunizing dose of the antitoxin there had 
not been a single case. 

Dr. Matas, concluding the discussion, said that the prepara- 
tion of the patient to which he referred in his paper was not the 
preparation preliminary to operation, which most surgeons were 
very particular about, but a preparation extending back for some 
three or four days, in order that the bowels might be thoroughly 
cleaned out with no possibility of a fecal contamination follow- 
ing operation. He believed that where such preparation was not 
possible it was a wise precaution to use the immunizing dose of 
the antitoxin. He stated that warm latitudes seemed to pre- 
dispose to the disease, especially in times of peace, while in times 
of war it seemed to make but little difference. He suggested 
that another reason why tetanus was not so prevalent in northern 
latitudes was that the soil there was not so laden with the tetanus 
bacillus. 

V. THE HISTOPATHOLOGY OF GOITRE. 

Dr. Francis W. Shepherd, of Montreal, read a paper in 
which he gave the results of a microscopical study of over fifty 

cases of thyroidectomy, for which see page 84. 

Dr. William S. Halsted, of Baltimore, stated that at one 
time he had performed some experiments on dogs for two years 
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at a time, and found that when once the hypertrophy of the 
glands was produced by the ordinar}’- cause it did not change for 
at least two years. 

Dr. Charles H. Mayo, of Rochester, said that his own cases 
bore out in the main the report given by Dr. Shepherd, and that 
the more thyroids he examined the more simply he reduced the 
pathology of the condition. He looks upon the term colloid, as 
found in a thyroid, as a complement to the real secretion, and not 
the secretion itself. 

Dr. Rudolph Matas, of New Orleans, spoke regarding the 
thermic development in operations upon the thyroid glands. He 
cited the case of a recent patient whose temperature an hour after 
partial resection of the gland went up to 105.°. He suggested 
the use in these cases of high temperature, of Blake's tubes in 
the rectum, by which ice-water is administered in large quanti- 
ties. This has always been most successful in his hands. 

Dr. Francis J. Shepherd added that he found a high tem- 
perature after operation chiefly in exophthalmic cases, but in 
simple goitre it was caused by serum, and when this was removed 
the temperature would fall. 

VI. THE PARATHYROID QUESTION. 

_ Dr. Charles H. Mayo, of Rochester, Minn., read a paper 
with the above title, for which see page 79. 

Dr. John H. Gibbon, of Philadelphia, referred to a case of 
tetany occurring in a patient from whom he had removed the 
entire right lobe of the thyroid. The condition developed on 
the fourth day after operation, became very bad, and the patient s 
mental condition grew distressing; calcium was conscientiously 
hied, as was also the feeding of the patient with the parathyroid 

beeves, but with no effect. A number of months later the 
patient was reported as much worse, and then nearly a year later 
^ e was said to have practically recovered. Dr. Gibbon did not 
■Row the ultimate outcome of the case. 

Dr. William S. Halsted, of Baltimore, said that he felt 
mere was practically no danger of tetany following a case 
Operated upon by Dr. Mayo’s method. He considers one reason 
tetany occurs so seldom is because so infrequently both 
obes of the thyroid gland are removed. He cited one case of 
etan} which was treated most successfully by lactate of calcium. 
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He also mentioned some experiments upon the parathyroids of 
dogs, where it was found possible to keep the dogs alive for 
some time on one transplanted parathyroid. 

Dr. Francis J. Shepherd, of Montreal, said he had never 
seen a case of tetany following an operation upon the thyroid 
gland. In all cases of partial excision of the thyroid glands he 
carefully examines for the parathyroids, and frequently finds 
them embedded in the inside of the gland. 

Dr. Maurice H, Richardson, of Boston, said that the only 
cases of thyroids which he had to deal with were those sent to 
him from practitioners who were afraid to deal with them on 
account of their size, and that he had never seen a case of tetany 
nor a parathyroid body. 

Dr. L. L. McArthur, of Chicago, reported a fatal tetany 
following a case of goitre removal -with resection of- both lobes, 
in which the parathyroid bodies, which were demonstrable on the 
right side, were removed. The patient presented symptoms of 
tetany on the fifth day ; thyroid extract was administered, and he 
went home with his wound healed and the tetanic symptoms in 
subsidence at the end of two weeks. Ten days later, or twenty- 
four days after the operation, having been in the meanwhile 
around the house, he was suddenly again seized with the tetanic 
convulsions, and died in ten hours. Dr. McArthur ascribed this 
to a pure tetany independent of any infective process. 

Dr. N. B. Carson, of St. Louis, reported a case of removal 
of the thyroid gland in which some time later the patient deve 
oped an immense keloid along the line of the scar. 

Dr. Charles H. Mayo thought that the resemblance to t e 
thyroid gland found by Dr. Halsted in removing the parathyroi 
gland which had been transplanted in one of the dogs upon w ic 
he was experimenting, would show the association of 
of these various glands. He said that, as Dr. Shepher a 
stated, the parathyroid body was sometimes found in the capsu 
of the gland, although this was not its usual position. 

VII. EXCISION OF THE LARYNX FOR CARCINOMA. 

Dr. James Bell, of Montreal, read a paper with tlie ab 

title, for which see page 92. ^ 

Dr. W. W. Keen, of Philadelphia, referred to a paper r 
by him when he was President of the Association, the ti 
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whicli was “ Total Laryngectomy,” no one feature of his method 
king new, but simply a novel combination. The two features 
k insisted upon were the exaggerated Trendelenburg position 
and the avoidance of any preliminary tracheotomy, and the keep- 
ing of the patient for two or three days subsequent to the opera- 
tion in the Trendelenburg position. He stated that his first 




patient is now well at the end of eleven years, and can 
at a distance of thirty feet without any artificial larynx. 

Dr. George E. Brewer, of New York, stated that the mor- 
ta ity in these cases, according to his experience, agreed with 
ose reprted by Dr. Bell, but that he followed a different form 

done nearly eleven years ago, after' 
“ne success he had 
IK did no prelim- 

iisnriortf. * preliminary tracheotomy ten 

if’ ^ amount of trachea, packs 

‘Snff cm LI “’Y'T He removes 

» »P the iSa =>"<1 <Io“ not 

»P'«!ve mortaiHy anSh P'“ ho has had no 

thm ever before '^With have been more comfortable 

'"h' ie the lower nor L » "asel 

fn>« the start vvr ir ®“Phag>»s and begins feeding 
«»-o«lo «h:fa„7“T^ ‘he patient 

Dr. n. b r ’ ^ 

‘’■^sia employed^ suggested that rectal anss- 

'"i"Ee«on,j.. He wS°subuT°’ ‘,'P““'^ o ^aath following 
t"' patient of iodtf 

f-aalopaywasperfol a ‘ “atya a"<i then died 

'“and covered P‘‘''‘‘* ““oous surface 

«-sc 12. xhe 
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results were quite satisfactory. The first case is living after i6 
years; one patient died in 5 years from pneumonia; one living 

atter 4 years; one after 3 years, and the remainder are all recent 
operations. 

Dr.^ Bell said that he thought it unnecessary to fear infection 
extending down the neck if the patient were kept in the Tren- 
delenburg position and the wound not too completely closed. He 
considered the feeding question most important, but does not 
look with favor upon the performance of a gastrostomy, as sug- 
gested by some operators. 

VIII. FURTHER OBSERVATION ON TRANSFUSION; WITH A 
NOTE ON HAEMOLYSIS. 

Dr. George W. Crile based this further report on trans- 
fusion on recent experience. The vein makes a better cuff than 
the artery, and he emphasizes the importance of dilating the end 
of the artery before drawing it over the cannula. 

It has been found, contrary to common belief, that kinship 
is of no special advantage, any normal blood doing as well. The 
condition of the heart is the most important consideration in 
transfusion. When there is a heart lesion with compensatory 
h3'’pertrophy the muscle is working near its maximum and its 
normal factor of safety may be lost. 

In deep ansemia there is impairment of the heart muscle. If 
in such a case blood be transfused rapidly and under full pressure, 
there is striking improvement, but great caution is necessary, 
for dilation may follow with stagnation of the circulation. This 
condition is met by carefully adjusting the rate of flow and by 
noting the first sign of dilation, when the flow is checked or 
stopped. Cardiac stimulants and observation of change in heart 
dulness are the effective prophylactic measures. The rnost effec- 
tive active measure consists in the rhythmic compression of the 
chest, which forces the blood from the thorax, improving the 
circulation. 

As to clinical results there is no modification of previous conj 
elusions, viz. : In pernicious anmmia, toxaemia, certain rUj, 
poisoning, leukaemia, Hodgkin’s disease, carcinoma and uraemia, 
no benefit has been observed. A case of hyperthyroidism was 
apparently benefited. A case of pellagra, transfused from an 
immune donor had a rapid convalescence. If done eary, tran 
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fusion is a specific for an acute hemorrhage. In suitable cases it 
has been of great value in the prevention and relief of shock. 
Certain amount of encouragement has followed transfusion in 
tuberculosis. 


In operative surgery, cases where hemorrhage and anaemia 
exist, or where the patient is reduced by disease or starvation 
so that an operation is out of the question, transfusion will make 
it possible. The technic of transfusion is exacting, and may be 
difficult, and is rarely necessary in the routine surgical work. 

In regard to hemorrhage, it is, first, but one form of action 
between the blood of one individual and that of another ; secondly, 
that if there is haemolysis in vitro it by no means necessarily fol- 
lows that there will be haemolysis in vivo. This is especially so 
in tubercular cases where hemorrhage has occurred in vitro, but 
transfusion was performed with no unfavorable results. 

Haemolysis is a valuable aid in the diagnosis of acute tuber- 
culosis, the reaction occurring more frequently than in cancer. 
In the latter, haemolysis usually occurs in the earlier stages, 
rarely in the later. 

Da. George E. Brewer, of New York, said that one remark 
of Dr. Crile’s would be appreciated, and that was that even direct 
transfusion is attended with' a good many mechanical difficulties. 
He tliought one found transfusion much more complicated when 
tried upon a human being than when done on animals. He has 
devised some glass tubes which if placed in boiling paraffin before 
introduction, the blood will not clot on them, thus assuring a 


steady stream from the donor to the donee. 

Dr. William S. Halsted, of Baltimore, referred to expen 
ments made some thirty years ago, in centripetal Irans using o 
Ibe animals, and wished to know Dr. Crile’s opinion of this mcttioc 
of transfusion where the patient had a weak heart. e^ a ..o 
stated that somewhat the same method as suggestc ^ 
Drewer had been tried at Johns Hopkins Hospital it i 

He spoke of another method of transfusion winch, whi e 
«ot considering it as good as Dr. Crile's, he thought still had Uj 
Two tubes are used, one for the vessel of the < lonor an 
One for the vessel of tlie donee, and these can be quic v _ 

together. 

Hr. Johk H. Gibbon, of Philadelphia. 

^1‘C'vcr’s tubes with a great deal of satisfaction. bile I.c .. 
lound Crile’s so easy of manipulation. 
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Dr. David Barrow, of Lexington, wanted to know in cases 
where shock was dependent simply upon the question of centri- 
petal embarrassment, whether Dr. Crile had ever been able to 
demonstrate the value of the transfusion of blood. 

Dr. Crile said he wished to recommend Brewer's method, 
which seemed simpler than his own. In reply to Dr. Halsted he 
stated that in his opinion centripetal transfusion was of the 
utmost importance in cases of weak heart. With regard to Dr. 
Barrow’s query he stated that the transfusion of blood over- 
comes to a great degree the circulatory depression of shock. 

IX. TUBERCULOSIS OF THE PERICARDIUM CURED BY 
INCISION AND DRAINAGE. 

Dr. Charles L. Gibson, of New York, stated that operation, 
if any, for the relief of tuberculous pericarditis must be rare, but 
the fact that a cure was obtained in the case he presents makes 
it worthy of record. 

The case was as follows : Male, negro, aged 26, whose past 
history was without features • except for. an ischiorectal abscess 
three months ago. Family history for tuberculosis is negative. 
For past two months has had a heavy cough with slight expec- 
toration; for past two weeks dyspnoea has been so bad that he 
could not lie down, sleeping in a chair; swelling of the feet 
noted six days ago. Physical examination showed a man of 
fairly large frame, fairly well nourished; breathing with some 
difficulty and with an expiration grunt. Heart percusses 1^2 
inches to ng/i# of sternum and 6 inches to left. Sounds of poor 
quality and hard to hear. Considerable bronchitis. Five days 
after admission pericardium was aspirated in fifth space and 
18 ounces of opaque, yellowish fluid were obtained. Finally it 
was decided, as there was not marked improvement in the 
patient’s condition, that operative interference was indicated. 
Attempts were made at local anaesthesia, but these attempts, 
because of the lack of self control of the patient, were found in 
vain. Chloroform was then given to the point of unconscious- 
ness, followed by ether. An incision was made in the long axis 
of the left fifth cartilage, a bit of the rib and also the fourth 
cartilage removed. The greatly distended pericar mm was 
seized between two Kocher clamps and a two-finger incision gav^ 
issue to a great volume of pus, probably a quart. The pu se iva* 
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perceptibly weakened by the flow, and it was therefore blocked. 
The sac must have contained three quarts. The pericardial edges 
were sutured to the soft parts and a rubber drainage tube passed 
into each lateral cul-de-sac. The subsequent drainage was pro- 
fuse. Since operation the patient’s condition has been poor, and 
he is now again in the hospital as an inmate of the tubercular 
ward, the presence of a tubercular process in the lung being now 
manifest'; tubercle bacilli were not found till recently, notwith- 
standing almost daily examination of the sputum. The peri- 
cardial healing has persisted, evidences of an adhesive process 
being manifest. That such a severe process can result in a cure 
in the face of an advancing tubercular diathesis is considered 
most remarkable, and certainly makes surgical measures in such 
cases seem justifiable. 

X. VISCERAL PLEURECTOMY. 

Dr. Alexander Hugh Ferguson, of Chicago, after defining 
visceral pleurectomy (decortication of the lung, or Fowler’s 
operation) to be removed by operation of the thickened visceral 
pleura in cases of chronic empyema, referred briefly to the work 
of Fowler (1893), Delorme (1894), Reclus (1894), Gallet 
and his own in 1896, as the earliest work done of this 
kind. He explained the advantages of a partial visceral pleu- 
vectomy, clearing out the apex of the lung while the ribs were 
being removed (Schede), but cautioned against doing too much 
ut one sitting. The indications for the operation were stated 

somewhat as follows: 

Suppurating cavity remaining after drainage and various 
db resections had been performed. 

2. The absence of tubercular foci in the lung that is bound 
down, or in other parts of the body, lend favor to the procedure 
'^ing a success; but even these conditions need not deter the 
^^'vgeon when the patient can withstand the operation. Once 
Ge drain on the system caused by the suppuration is stopped, 
patient has a better chance to overcome the tuberculous infcc- 
«'ons wherever they may be. 

3 < When amyloid disease of the internal organs is beginning 
® nianifest itself, then the operation should no longer be dela} cd. 

4 - When it becomes clear that in a certain case the ca\it\ 
dad no further tendenev to dose, then tins operation should be 
-nously considered. 
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The pathology, both macroscopic and microscopic, of the vis- 
ceral pleura removed was very carefully and minutely given. In 
describing the operation. Dr. Ferguson gave preference to a mid- 
axillary incision, and clearing away all cicatricial tissue, stumps 
•of ribs, etc., in his way to get at the visceral pleura. The offend- 
ing covering of the lung is boldly cut through to sound lung 
tissue and cut away en masse if possible. Should the lung have 
a tendency to bulge out it should be compressed with moist gauze. 
After cleaning out the apex of the cavity the operation should 
not be completed if the patient shows signs of weakening, for the 
major part is now done, and the rest of the thickened pleura may 
be exsected afterwards under local or gas anaesthesia. 

Dr. Ferguson had operated on six cases, and obtained com- 
plete success in every instance. In the preparation of cases of 
chronic empyema for operation, and in carrying out the after 
treatment, the doctor gave great praise to 33 per cent, of bismuth 
subnitrate in white vaseline used as a paste to fill all sinuses and 
cavities as invented and practiced so extensively by Dr. Emil G. 
Beck, of Chicago. It has been proven that Beck’s paste improves 
all such cases and cures many of them, thus often rendering it 
unnecessary to do a major operation like visceral pleurectomy. 

Dr. Ferguson presented a skiagraph of a case operated on by 
this method, which showed but a small strip of lung tissue left, 
a pneumonectomy having been practically performed, and the 
patient made an excellent recovery. 

XI. OPERATIVE TREATMENT OF TUBERCULOSIS OF 

THE LUNGS. 

Professor Dr. P. L. Friedrich, of Marburg, Germany, read 
a paper with the above title, for which see page I 35 ' 

XII. CESOPHAGOGASTROSTOMY AFTER INTRATHORACIC 
RESECTION OF THE (ESOPHAGUS. 

Dr. Willy Meyer, of New York, read a paper with the above 
title, for which see page 175* . 

XIII. RESECTION OF THE RIBS COMBINED WITH 

PRESSED IN THE TREATMENT OF TUBERCULOSIS 
THE APEX OF THE LUNG. 

Dr. Leonard Freeman, of Denver, Colorado, read a paper 
with the above title, for which see page I 4 S- 
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XIV. A CONSIDERATION OF SURGICAL PROCEDURES DE- 
SIGNED FOR THE RELIEF OF PULMONARY TUBER- 
CULOSIS. 


Dr, Charles A. Powers, of Denver, read a paper with the 
above title, which will be published in a future number of the 
Annals of Surgery., 


XV. EMPYEMA THORACIS. 


Dr, Albert Vander Veer, of Albany, New York, read a 
paper with the above title, for which see page 158. 

XVI. THE TREATMENT OF POSTOPERATIVE FiSTULjE AND 
ABSCESSES FOLLOWING OPERATIONS FOR EMPYEMA. 

• J' OcHSNER, of Chicago, Illinois, read a paper 

'uth the above title, for which see page 151, 


XVII. THE OPERATIVE TREATMENT OF HEART WOUNDS. 

^ with the 

ve title, for which see page 100. 

The following discussion on thoracic surgery ensued. 

cntrin!'pr Chicago, reported the case of an 

the^cab of h'^T chest by a piece of molding from 

external engineer over the third rib just 

at the second rib 'h’ i °tit 

Dr A r r * ^iltimately recovered and returned to work 

»> suggestions 

He i additions to the technic of thoracic 

patient, having hadl recent case of his own, in which the 

^“ffered a perfoLion fnt of the apex 

the ribs was do^ ^ ^ removal 

’■escctcd, beginnin^^Hom were 

cavity b^ing fn tbe a 11 'V'' tc 

the rescction^f the i ™ain difficulty was 

""Pt>^tant to note thaJ 7 "^^1' it 

- JOHX B. Murphy, of Qiicago, said, that the principles 
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underlying all operations on the thoracic cavity were pulmonary 
rest and drainage of cavities, to be secured in the early stages by 
intrathoracic compression with air or. gas. If the lung is put 
at rest cicatrization results and then repair. He also alluded to 
the pathology of empyema.' 

Dr. George Tully Vaughan, of Washington, spoke espe- 
cially wdth reference to surgery of the heart, stating that in the 
last year he had had another case recover after suture of the 
heart. Statistics show that gunshot wounds of the heart give a 
smaller mortality than stab wounds, which seems rather surpris- 
ing : also that the highest mortality followed wounds of the right 
ventricle. 

Dr. Richard H. Harte, of Philadelphia, referred to cases of 
suture of the heart, and said he always had had the greatest 
difficulty in the introduction -of sutures in wounds of the auricle 
especially. 

Dr. Joseph Ransohoff, of Cincinnati, with regard to cases 
of empyema, said he knew of no class more satisfactorily treated 
than the acute empyemas in young subjects, which usually heal 
very promptly and do not become chronic unless allowed to do 
so before operation. The neglected cases are the ones in which 
difficulty is encountered. He referred to Fowler’s method of 
removing the pleura from the surface of the lung, which he had 
followed several times with good results. The subject of the 
differential pressure apparatus was broached, and the suggestion 
made that where it was impossible to use this apparatus the lung 
be grasped as soon as the chest wall is opened, brought into 
the wound and attached to the wound edges with sutures.^ He 
considers a suddenly developed pneumothorax an exceedingly 

serious thing, often causing death. 

Dr. Joseph A. Blake, of New York, spoke with regard to 
the technic of operations upon the thorax, referring to^ recent 
experiments made by Drs. Greene and Janeway. In carrying out 
the work of the positive pressure apparatus the idea was sug- 
gested that the old intralaryngeal method had advantages in 
that an artificial apnosa could be induced, inhibiting the patient s 
respiratory movements so that the operator is not ernba^asse 
by the excursions of the diaphragm. 'ITiey have therefore evise 
a valve which works rhythmically, increasing the pressure 
10 mm. in the chamber; the patient soon stops breathingjo 
own volition and the respiratory movements of the chest come 
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more quiet, thus making operation much easier of performance. 

Dr. Samuel Robikson, of Boston, referred to some experi- 
mental work he had done in the experimental laboratories m 
Marburg with regard to artificial pneumothorax, and also with 
regard to the thoraplastic operation; he performed 26 thoraplptic 
operations upon dogs, with a resulting vastly improved technic. 

Dr. William S. Halsted, of Baltimore, said that there was 
reason for hope of cure in cases of aneurism of the abdominal 
aorta by partial constriction of this vessel, even when the band 
must be applied above the renal arteries, and cited a case which 
seemed to prove this assertion. Dr. Halsted has applied an 
aluminum band to the thoracic aorta about 7 cm. above the dia- 
phragm with the hope of influencing the progress of and reliev- 
ing the excruciating pain caused by a large aneurism of the 
upper abdominal aorta, with satisfactory results. He discussed 
minutely the experimental surgery of the lungs upon dogs, with 
special reference to the technic, saying that in 21 consecutive 
thoracotomies there was only one primary infection of the thorax. 
Positive pressure was employed in all his experiments by means 
of a very cheap but most effective apparatus devised by Dr. 
Gatch. ’ 

Dr. Charles A. Powers, of Denver, said he had been par- 
ticularly impressed by the work which had been done abroad in 
cases of surgical interference in pulmonary tuberculosis, espe- 
cially with reference to nitrogen insufflation in suitable cases. 
He believes there will be great developments along this line in 
the near future. 


Hr. Albert Vander Veer, of Albany, briefly mentioned a 
paper upon the subject of surgical interference in pulmonary 
1 erculosis presented by him some years ago. He also referred 
0 a case of recent date in which the thickened pleura was dotted 
quite extensively with phosphatic deposits, and in which he re- 
’^o\e almost completely the entire pleura. 

a Ferguson, of Chicago, emphasized 

rnmJ pJ'occdure which he had been using for five or six years, 
forr '' drainage for serous effusion of the lungs and 

of pwu He said he had also followed this method 

--ian tumors'"" 


a^or of the employment of differential pressure, citi: 
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some very interesting cases. With regard to lung extirpation he 
said he had found that the important point was the proper treat- 
ment of the stump of the bronchus, which he treats on the same 
basis as the appendix stump ; his records show that of i8 total 
left pneumomectomies 15 have recovered, 3 deaths being due to 
accidental conditions ; in 21 operations there were 17 recoveries ; 
in the removal of the lobes in 6 cases there were 5 recoveries. 
With regard to the oesophagus, he said there was nothing more 
difficult than the maintenance of asepsis, and he was of the 
opinion that all methods demanding suture were to be abolished. 
He believes efforts should be directed to the implantation of the 
oesophagus into the stomach rather than to bringing it into appo- 
sition with the stomach. 

XVIII. THE PREVENTION AND TREATMENT OF THE 
SEQUELS OF PERINEAL PROSTATECTOMY. 

Dr. James E. Moore, of Minneapolis, Minn., read a paper 
on this subject. He said: 

Perineal prostatectomy is a life-saving operation, but a grave 
one, and should not be undertaken lightly. It is accompanied by 
a mortality rate of a little over 6 per cent, and over 17 per cent, 
are either complete failures or are followed by some sequel that 
makes the operation far from satisfactory. Owing to the age 
and bad condition of these patients mortality rate must be high. 
The nature of the operation is such that complications and sequels 
are bound to occur, but at the present time the mortality rate is 
too high and the sequels too common. According to the latest 
statistics 7.4 per cent, of these operations are failures, but in 
competent hands the patient should always experience sufficient 
relief to justify the operation, though he may not be complete y 
cured. When a patient continues to suffer pain and tenesmus 
after the operation it is usually due to a pocketed bladder, is 
eased kidneys or an incomplete operation. ^ 

The prostate is an important sexual organ, and its remow 
by any route or method is sure to have a decided effect on the 
procreative powers of the patient. Owing to the reticence an 
untruthfulness of patients it is impossible to state how often this 
sequel follows, but it is certain that it occurs so frequent y 
every patient who is comparatively young in years shou a 
this possible contingency stated to him before the opera ion 
performed. 
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Inmry to the rectum is probably the mort frequent compU- 
catiS often causing death, and when a pattent — 'te ts 
We to have a urethral rectal fistula, Unsktlfu ° 
downward pulling by retractors and too slight paclang w 1 g 
ate the usual causes, and by guarding against these causes t ns 
accident should be avoided. When the rectum is torn it shou 
be immediately repaired. This will often fail, but succeeds often 

enough to justify the effort, ^ i i- 

Stricture is a more common sequel than is generally believed, 
and is due to extensive removal of the prostatic urethra. We 
expect injuries to the urethra from other causes to result in 
stricture, and there is no reason why it should not follow this 
operation. Enough of the upper wall of the prostatic urethra 
should be preserved to secure an unbroken mucous surface ex- 
tending from the bladder to the meatus. Extensive dissection of 
the perineum, especially when cross cuts are made, are conducive 
to stricture. Projecting portions of the urethra are sometimes 
left which obstruct the flow of urine by acting as valves. 

Dribbling or incontinence is an occasional sequel of perineal 
prostatectomy and is due to injuries to the neck of the bladder 
and to the compressor urethrm muscles. Instruments introduced 
into the bladder to draw the prostate down should be used with 
the utmost care, lest they injure the neck of the bladder. The 
compressor urethras is the important sphincter and should be pre- 
served by entering the prostatic rather than the membranous 
urethra. The treatment of incontinence when once established 
seems to be hopeless. 

Perineal fistula is a rare sequel and is usually due to the 
deposit of lime salts, the removal of which relieves the condition. 

Epididymitis is an occasional sequel, but is usually of little 
consequence beyond the discomfort it causes, and is very often 
due to the injudicious passing of sounds, 

XIX. SUPRAPUBIC PROSTATECTOMY 

Vift tbits™ 

Pr«“dtS?v,/' been mu* im- 

greater ease with which the prostate n 
t»uc!ceted from above. With regard to the queataTf n 

tlw attaching forceSTo 

P e, bringing it down, passing in a rubber tube so^that 
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the bladder would remain empty, then packing the capsule with 
gauze for twenty-four hours. 

Dr. Alexander H. Ferguson, of Chicago, emphasized the 
great advantages of the perineal route in operations upon the 
prostate. 

Dr, Joseph Ransohoff, of Cincinnati, while in favor of the 
suprapubic route, thought there were many points in favor of 
the perineal. He stated that he frequently did a partial pros- 
tatectomy, especially in young patients, which he believes can best 
be performed by the upper operation. 

Dr. Maurice H. Richardson, of Boston, said that he did not 
believe it was possible, by either the perineal or suprapubic route, 
for the operator to tell how much damage was being done the 
urethra. He suits the method of removal to the exigencies of 
the individual case, and is not a firm adherent to either. 

Dr. Stanley Stillman, of San Francisco, referred to the 
custom of Sir William Macewen, of performing the suprapubic 
operation in all cases in which the urine could be rendered fairly 
healthy, but where this could not be done he performed a double 
lateral lithotomy incision for purposes of drainage, followed by 
an interval of a week or ten days, during which time granulation 
tissue lined the incisions which were made, and the capsule of 
the prostate retracted ; in that time the cut surface of the prostate 
protruded from the wound, the prostate itself was reduced in size, 
as the result of complete dissection, and ten days later he would 
shell out with his index finger each lobe of the prostate, with no 
bleeding and little danger of infection, insomuch as the urine 
had become fairly healthy in the interval. Dr. Stillman has fol- 
lowed this plan himself for two years with much better results 
than he ever obtained from other methods of prostatectomy. His 
preference is distinctly for the suprapubic operation where the 
urine is healthy, and for Macewen’s method where the urine 
cannot be rendered healthy prior to operation. 

Dr. Alexander Primrose, of Toronto, spoke in favor of 
the suprapubic route, and suggested the possibility of its remova 
by the transperitoneal route where the urine was healthy. 

Dr. John B. Murphy, of Chicago, said he thought there was 
slight choice between the suprapubic and the perineal route in 
operating upon the prostate, and that each individual case shou 
be carefully studied and then the method used which would seem 
to give the best results in that case. 
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Dr Leonard Freeman, of Denver, was in favor of the supra- 
pubfc opentlon, having also had difficulties whh P=^- 
L says that he has been able to control the resulting hemor 
rhave in suprapubic operations, by firm packing of the wound. 

Dr James E. MoL, who is in favor of the perineal route 
said he agreed with Dr. Murphy that the operation should be 
Hied to the case in hand. With regard to partial excision of 
the prostate he thought this at times was very good surge^. 
In answer to Dr. Richardson’s query as to how to tell when the 
urethra was injured, Dr. Moore suggested the examination of 

the specimen after operation. ' 

Dr. Arthur Dean Bevan, in spite of the statements made 

by the various men discussing the paper, was still of the opinion 
that the suprapubic route offered the best results. He com- 
mended the suggestion made by Dr. Stillman. 


XX. FIBROID TUMORS OF THE UTERUS DEMANDING 

OPERATION. 

Dr. Archibald MacLaren, of St. Paul, Minn., read a paper 
with the above title, for which see page 287. 

Dr. Maurice H. Richardson, of Boston, said he thought 
there was more danger in a myomectomy than in a hysterectomy 
although there was not much danger in either operation. He 
referred to several of his own cases. 


XXI. THE TREATMENT OF TETANUS BY CHLORETONE. 

Dr. Willard H. Hutchings, of Detroit, Mich’., read a paper 
with the above title, for which see page 52. 

Dr. Theodore A. McGraw, of Detroit, spoke with reference 
to the first case reported by Dr. Hutchings. In this case Dr. 
McGraw was most careful to thoroughly disinfect the wound, but 
in spite of these precautions the tetanus developed. 

Dr. John B. Roberts, of Philadelphia, said that he consid- 
ered the use of chloral, with the addition of the antitetanic serum, 
in cases of tetanus, very good treatment, but that he was unfa- 
miliar with the composition of chloretone. 

Dr. Thomas W. Huntington, of San Francisco, reported 
three fatal cases of tetanus in which chloral was used to the 
limit without other effect than producing the peculiar hue of the 
skin and somnolence during a portion of the period. He con- 
sidered the report by Dr. Hutchings as a great advance in the 
treatment of these distressing cases. 
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Dr, Algernon T. Bristow, of Brooklyn, spoke with refer- 
ence to the introduction of the antitetanic serum through the 
spinal cord, believing this to be indicated in cases of tetanus as 
much as in cases of meningitis. He also spoke highly of Rogers’ 
method of the introduction of the antitoxin. He emphasized the 
importance of isokting the patient and keeping from him all 
noise and light. 

Dr, De Forest Willard, of Philadelphia, stated that the only 
case of tetanus he had ever saved had been kept saturated for 
28 days with chloral. 

Dr. C. B. G. de Nancrede, of Ann Arbor, said he had beep 
able to save a few cases of tetanus by the use of chloral, but had 
never seen the slightest effect from the antitoxin administered 
after the disease had started. 

Dr. Nathan Jacobson, of Syracuse, said that he did not 
believe tetanus could be controlled in the least by amputation, 
citing instances to prove his belief. With regard to the method 
of introduction of the antitoxin, he found in a study of many 
cases that the method made little difference in the results. He 
has never used chloretone, although he has used chloral, which 
he does not consider particularly effective; he considers that a 
good deal of confirmatory experience is necessary to warrant the 
statement that in chloretone there has been found a means of 
arresting and curing these very acute cases of tetanus. 

Dr. John E. Owens, of Chicago, referred to numerous cases 
of wounds of the hands and feet during the constructive period 
of the World’s Columbian Exposition, in which no tetanus 
appeared. These wounds were opened rather freely, curetted 
more or less, then irrigated with 95 per cent, carbolic acid and a 
surgical dressing applied. 

Dr. J. Ewing Hears, of Philadelphia, spoke of the remar - 
able success in the treatment of tetanus of puerperal origin whic 
had been obtained in the hospital in Ceylon by the use of t e 

antitetanic serum. . 

Dr. Hutchings said that chloretone was made from equa 
parts of chloroform and acetone, put in a test-tube, boiled for a 
minute or two, to which was then added some finely pow ere 
sodium hydroxide. He considered that chloral had proven unsat 
isfactory. He agreed that the method of injection of the serurn 
made little difiference. He considers the isolation of the patien 
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most important. With regard to amputation he considers this 
has little etfect upon the course of the disease. 

XXII. TRANSPORTATION OF SKIN-FLAPS FROM ONE PART 
OF THE BODY TO ANOTHER. 

Dr. J. M. F. Finney, of Baltimore, Maryland, read a paper 
with the above title, for which see page 324. 

Dr. John B. Roberts, of Philadelphia, referred to a case in 
which a hand was grafted to a toe, and then a nose made out of 
It; also to a case in which the lip was repaired by flaps taken 
from the belly. In deformities of the chin and face in which the' 
jaw IS drawn down and the lip drawn out, he suggested the 

front of the patients throat in the manner of a cravat, which 

normdpTsLT'""'' "P 

off to the cutting 

:'i"rs t ”™ 

to another, in which frrpnf if ‘ ^ dog 

dogs bound together in®rte 'Z 
Jhese experiments had finally to rmght grow. 

""‘’iffy “f keeping the dogs quit 

term suggested by^Dr. o* transportation, the 

. Dr. ®raSTINE. 

^'•hh the above title W f ? ^^‘^^ester, Minn., read a n. 

Sctri ‘“W? „t aa?he “"•y 

“"“--aUtrST rthe““^ 

'' ran the end nf I desired 
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Dr. J. C. Bloodgood, of' Baltimore, spoke with reference to 
the pathology of carcinoma of the large intestine. Anatomically 
and pathologically the evidence favors a very extensive resection 
of the large intestine because the tendency of the new growth is 
to infiltrate along the wall of the bowel and not into the mesen- 
tery with extensive involvement of glands. He suggests instead 
of the end-to-end anastomosis a large lateral anastomosis with 
the closed ends of the bowel protruding from the wound; this 
method has decreased his mortality rate greatly. 

Dr. John H. Gibbon, of Philadelphia, referred to 10 cases 
he had had of resection of the colon for cancer and tuberculosis, 
one case of which is now well at the end of four years. In this 
case the colon was resected from the hepatic flexure to the sig- 
moid. Another case is well eighteen months after resection of 
the caecum and ascending colon for cancer. He said that he had 
frequently made the mistake of doing an immediate resection in 
case of complete or partial resection where a drainage operation 
would have been better. The temptation to do the immediate 
resection and anastomosis is very great in some of these cases, but 
the operator should never yield to it. 

Dr. Samuel J. Mixter, of Boston, suggested another method 
of anastomosis much like that suggested by Dr. Bloodgood 
tying a tube into each open end of the bowel, and then by just 
a few stitches stitching the bowel together in the position sug- 
gested by Dr. Bloodgood, making a sort of double gun-barre 
which is brought outside. 

Dr. William J. Mayo thought the suggestion of Dr. Blood- 
good an extremely good one which he should put into practice. 
He experimented with end-to-side anastomosis; three cases di 
well, and then two were lost from leakage. He thinks Dr. Bloo 
good’s method of bringing the ends of the bowel outside t e 
wound would obviate the leakage. 

XXIV. SUDDEN DEATH. 

Dr. John Bapst Blake, of Boston, Mass., read a paper upon 
cases of sudden death occurring during physical exertion 

psychic shock, for which see page 43. , 

Dr. Frederick H. Gerrish, of Portland, Maine, made re - 
erence to the first case in which chloroform was to be ^ 
tered as an anaesthetic. The patient, just before the a 
tration of the chloroform, expired on the table, and he is 0 



INEQUALITIES OF THE FEMORA. 



opinion that had any of the drug' been given it 

delayed its use as an anesthetic for many years -but as was 

ver/ evident, it could not be blamed for the fatal result in 


case. 


XXY. ANEURISMS IN YOUNG PEOPLE. 

Dr. Theodore A. McGraw, of Detroit, Mich., read a paper 
with the above title, for which see page 59. 


XXVI. RESECTION OF THE SCIATIC NERVE ; NEUROPLASTY. 

Dr. Kenneth A. J. MacKenzie, of Portland, Oregon, read 
a paper with the above title, for which see page 295. He also 
presented the patient whose case was reported and demonstrated 
the end results of the procedures described. 

Dr. Joseph C. Bloodgood, of Baltimore, said that the most 
interesting part of the case reported was its surgical aspect, as 
it represents one of the longest resections of the sciatic nerve 
on record. In his examination of sections of the tumor he was 
able to find the congenital residue of the multiple tumors now 
apparent on the patient. He said there is definite proof that 
many tumors of congenital origin of years' duration, clinically 
and histologically benign, may at any period become malignant. 

Dr. Rudoeph Matas, of New Orleans, referred to a case 
reported by him before the association in 1898 in which there 
was a huge tumor, even ’ /ger than that removed by Dr. 
MacKenzie. Dr. Matas did not, however, try to restore the sen- 
sibility of the parts, as Dr. MacKenzie had done so remarkably. 
Dr. Matas’ patient developed a trophic ulcer of the heel, but after 
this had healed he was able, with the aid of a brace and a stick, 
to get along very well. 

Dr. Mackenzie said that in 'trophic changes following in- 
juries to the nerve, where it is impossible to restore motion and 
sensation, it is still possible, by making a flap operation, to pre- 
vent or stop the trophic disturbance. 


XXVII. THE OPERATIVE TREATMENT OF FRACTURES 

^ with the 


Mr. W. Arbuthkot Lane, of London, said he thought tl 
■as a certain amount of misunderstanding regardine the 
wme of stating that he had nLrU ” eat “ 

>!.= Aortemng ceaW not be completely overcome, a doel 
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consider wire very efficient in the suturing of fragments. He 
uses strong plates which will stand a strain of 448 pounds, and 
which are attached by small screws. 

Dr. T. W. Huntington, of San Francisco, laid special em- 
phasis upon the value of the X-ray records in dealing with frac- 
tures, saying that he kept a complete record of every case, from 
start to finish. 

Dr. Carey, of San Francisco, presented some X-ray plates 
of cases of fracture showing the perfect reposition obtained by 
means of the staple, an instrument recommended by Mr. Lane 
some years ago. His pictures also represented the small amount 
of callus produced when the fragments are perfectly reduced. 

Dr, Charles H. Mayo, of Rochester, Minn., said that in his 
opinion we should follow the suggestions of those who obtained 
the best results in the treatment of fractures, rather than continue 
with the old methods which often proved so unsatisfactory. 

XXVIII. OBSERVATIONS ON THE INEQUALITIES OF THE 
RIGHT AND LEFT FEMORA. 

Dr. Algernon T. Bristow, of Brooklyn, New York, read 
a paper with the above title, for which see page 313. 

Dr. T. W. Huntington, of San Francisco, said that he had 
gone over several cases with regard to the inequalities of the 
right and left femora. He expressed his appreciation of Dr. 
Bristow’s very carefully prepared paper. 

Dr. Albert Vander Veer, of Albany, thought that Dr. 
Bristow’s methods of measurement would be a great help in 
court in cases of malpractice. 

Dr. Frederick P. Gerrish, of Portland, Me., spoke of 
measurements made thirty years ago of students at Girard Co - 
lege, Philadelphia, by Dr. Martin, who used a very ingenious and 
accurate apparatus. He arrived at substantially the same resu ts 
as Dr. Bristow, that there are great variations in the two lower 
limbs. He also referred to a method of measurement which he 
used. First, he adjusts the patient as precisely as possible upon 
a hard mattress or firm bed, having the head held with as near y 
as possible perfect adjustment, have the patient take a tape 
between his front teeth exactly in the middle, and then 
ures to the internal malleoli of the right and left side. y 
method there is no chance of the shifting of the finger, as v le 
the tape is held on the skin, and he has found it very use \ 
indeed. 
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Dr. Robert W. Johnson, of Baltimore, said that in the 
taking of these measurements it was his opinion that the further 
one got from the pelvis the more likely they were to encounter 
changes from respiration and from the shifting of gas in the 
abdominal cavity. The measurements taken from the anterior 
superior spine would therefore appear to him to offer the best 
results, 

Mr. W. Arbuthnot Lane, of London, referred to a report 
made by him some twenty^five years ago regarding this subject 
in bodies at the Guy’s Hospital. With all the shortening in these 
cases he found the spine perfectly straight, which was Nature’s 
compensation. With regard to the use of these measurements in 
cases of malpractice he could not agree with Dr. Bristow in their 
accuracy. 

Dr. William W. Keen, of Philadelphia, said that he always 
measured, not from the anterior superior spine to the end of the 
malleolus, but just the reverse, attaching the fixed end of the 
tape at the end of the malleolus, but previously by careful manip- 
ulation determining what is the centre of the anterior superior 
spine and marking it. He then stretches the tape from the inter- 
nal malleolus up to and over, but never touching, the skin over 
the anterior superior spine, thus reaching a much more accurate 
measurement than by any other method. 

Dr. Richard H. Harte, of Philadelphia, said it was his 
opinion that no surgeon would rely upon simply one measure- 
ment, but would take them by various methods and check them 
up, thus being sure of the accuracy of his findings. 

Dr. Bristow said that he had recently seen several cases in 
which it was absolutely impossible to bring the limbs together 
by any amount- of weight. He considers the X-ray the best and 
practically the only method of determining the relative propor- 
tions of the two limbs. He emphasizes the fact that the dis- 
proportion in the limbs may be erroneously treated by the use 
of too heavy weights, probably with disastrous results. 


XXIX. STRANGULATED RETROPERITONEAL HERNIA 

Dr. Wtluam B. Colev, of K«v York, reported a case 
Strangulated Retroperitoneal Hernia of tL • 
Fossa.- for rvMcI, see page 038, and a «se of 
Vcnlral Hernia at McBnmcy’s Point.” for which see 
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XXX. VESICO-INTESTINAL FISTULA. 

Drs. F. W. Parham and Joseph Hume, of New Orleans, 
La., read a paper with the above title, for which see page 251. 

XXXI. COMPLETE DETACHMENT OF THE FACIAL BONES 
FROM THE CRANIUM. 

Dr. Charles A. Powers, of Denver, Colo., reported a case 
of the above character, for the description of which see page 73. 

XXXII. MASSIVE KELOID OF FACE AND HANDS. 

Dr. Charles A. Porter, of Boston, Mass., reported a case 
of remarkably massive keloid development, and presented a series 
of photographs depicting the condition. For this paper see 
page 332. 

XXXIII. THE OLD AND THE BEGINNING OF THE NEW 

IN SURGERY. 

Dr. J, Ewing Hears, of Philadelphia, presented an historical 
memoir with the above caption, which was read by title. For 
this memoir see page 23. 

XXXIV. SUGGESTIONS FOR THE OPERATIVE CORRECTION 
OF SYPHILITIC AND OTHER DEFORMITIES OF THE NOSE. 

Dr. John B. Roberts, of Philadelphia, presented this paper, 
which was read by title. It will appear in a future number of 
the Annals of Surgery. 


TO CONTRIBUTORS AND SUBSCRIBERS. 

All Contributions for Publication, Books for Review, and ExchMges 
should be sent to the Editorial Office, 386 Grand Ave., Brooklyn, . • 
Remittance for Subscriptions and Advertising and all business co 
munications should be addressed to the 

Annals of Surgery, 

227-231 South Sixth Street, 
Philadelphia. 
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The Success of Listerine 
is based upon Merit 


HE manufacturers of Listerine are proud of 
Listerine — because it has proved one of the 
most successful formulae of modern pharmacy. 

This measure of success has been largely due 
to the happy thought of securing a two-fold anti- 
septic effect in the one preparation, i. e., the 
antiseptic effect of the ozoniferous oils and ethers, 
and that of the mild, non-irritating boric acid radical 
of Listerine. 

Pharmacal elegance, strict uniformity in constitu- 
ents and methods of manufacture, together with a 
certain superiority in the production of the most 
important volatile components, enable Listerine to 
easily excel all that legion of preparations said to 
he something like Listerine.” 


“The Inhibitorj’ Action of Listerine,” n 208-pnge book, descriptive of the 
nntiseplic, and indicating its utility in medical, surgical and dental 
practice, may be had upon application to the manufacturers, ■ 
1-ombert Pharmacal Company, Saint Louis, Missouri, 
but the best advertisement of Listerine is — 


When rvTltlnp, pjease mention Ann. 


.\i,s or SmoERr. 
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A BARGAIN IN CHAIRS AND TABLES cent, solution, is applied and held in position 

Our readers’ attention is called to an excep- with a bandage. This is to he kept in position 

tional bargain inserted among our advertising for several hours, or overnight. When the 

pages by Sharp & Smith of Chicago. Any patient is placed on the operating-table this 

physician who wishes to equip himself with is removed, and the surface is again washed 

a strictly up-to-date, first-class chair should thoroughly with a 2 per cent, solution and a 

not fail to “get in” on this offer. This well- nail-brush. Afterwards the surface is rinsed 

known firm carries nothing but strictly first- with sterile water, and also with alcohol and 

class, up-to-date, guaranteed instruments, and ether, if desired. 

we wish to assure our readers anything pur- 4. Recent wmunds may be washed or irri- 

chased from them is backed b}' a reputable gated with a 1 per cent, solution in liot 

bouse. water. For cleansing chronic sores, ulcers, 

ANTISEPSIS OF THE INTESTINAL etc., a 2 per cent, solution may be used, and 

CANAL for irrigating abscess cavities the same 

The griping pain and flatulence Avhicli ac- strength solution will be satisfactory, 
company bow'el and stomach complaints, 5. Lysol may also be used for cleansing 
particularly during the heated term, are so and disinfecting the walls and floors of oper- 
reaclily overcome and controlled by the ating-rooms and rooms in private dwellings 
timely administration of one or two Antikam- to be used for operating, 
nia & Salol Tablets, repeated every two or 6. Lysol is effective also in preparing and 
three hours, that it behooves us to call oiu* rendering aseptic surgical dressings, boiling 
readers’ attention to the grand efficacy of this them in a 1 per cent, solution for five or ten 
well-known remedy in these conditions. The minutes. 

bove closes are, of course, those for adults. THE HEATH MATERNITY CORSET 
Children should be given one-fourth tablet The Heath Maternity Corset is made with 
for each five yeai-s of their age. When the a long, graceful front which entirely covers 
attack is very severe, or when the disturbance up and supports the jibdomen. The upper 
is evidenced at or near the time of the men- part is full and roomy so as to support with- 
strual period, we find it preferable to give out giving any harmful pressure, 
two Antikamnia & Codeine Tablets, alter- The entire front of the corset is soft, being 
nately with the Antikamnia & Salol Tablets, fastened with glove-buttons instead of steel 
The latter tablets promptly arrest e.Kcessive clasps. The little boning is watch-spring 
fermentation and have a pronounced sedative Walohn, very pliable and light, with just 
effect on the mucous membrane, of the bow- enough stiffness to hold the garment in shape, 
els and stomach, and will check the various The double row of lacing in front permits 
diarrhoeas without any untoward effect. adjustment and enlargement of the entire 

LYSOL IN SURGERY corset, thus furnishing a perfectly fitting 

1. Sterilization of the hands of the sur- garment throughout the entire perio . 

geon, his assistants, and nurses. A 3 per The construction in back is ^ . 
cent, solution in hot water is used with a portant, as it furnishes the suppor^^ co^fre- 
nail-brush. The hands and forearms are required to relieve the bac ac e 
scrubbed thoroughly for five minutes with quent during pregnancy. ct—nq in 

a nail-brush, paying particular attention to The double adjustable e as ic . ‘ 

the nails. Then the nails are cleaned, and back, a unique feature of a ea 

afterwards they are scrubbed for three accommodate themselves ree.v o^^^^^^.^ 

minutes more in a fresh 3 per cent, solution movement. Whether standing, si moi 

and rinsed with sterile water. ing, or riding, this corset gn es per 

2. For a hand-douche to be used during port and freedom of moveniOT . gjreet, 
the operation a 1 per cent, solution in hot Pomeroy Company, of 34 as 

water will be satisfactoiy for removing NewYork, says it is a pleasure ori^^^ 

blood, or a 2 per cent, solution when the and sell the Heath Materni \ 

hands have been soiled by contact with pus, account of the expressions o ‘ 

a nail-brush being used. ‘ by every customer immediately aim . 


3. For preparing tlie field for operation 
and sterilizing the skin, the surface may be 
thoroughly washed with a 2 percent, solu- 
tion in hot water, using a wad of gauze or a 
nail-brush, and taking care not to abrade 
the surface. Then a pad composed of sev- 
eral layers of gauze, and w'et w ith a 1 per 


The Heath Maternity Corset 
approval because it is the only ‘ 
giJment which combines the 
fort and beneficial suppo^’ . 
decided improvement in tbepersonal apH 

ance of the wearer. 


■r j 

When writing, please mention Ankals or ScitOEnr. 
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The Physician Knows 

that ihe secret of successful infant feeding lies in the use of an adjustable diet, one 
that can be varied from day to day to meet the frequent changes of a baby’s 
digestive capacity Thus it is that 

Lactated Infant Food 

lias the broadest possible utility in the hand feeding of infants. Not only can it be 
adapted to every phase or degree of infant digestion, but the medical attendant may 
rest assured that he will secure adequate nutrition. 

Many a physician has seen Lactated Infant Food digested and assimilated with 
I the happiest results when every other food has proven practically unavailable. 


IMPORTANT I 

Phl'sitianj who wish to rive lACTATED 
IWAHT rOOO a tareTuJ trial may have 
saraalu sent direct to patients by for- 
wardint to us names and addresses. 


Wells & Richardson Co. 

BURLINGTON, VT. 



INSTRUMENTS— WATER— DRESSINGS 

are sterllizcU nt the sntne time in this 3-picce 

Rochester Sterilizing Outfit 

Made In different sizes for office or hospital use. 

Dressings stcrUlzed hy saturated steam in motion, recognized as the most effective 
sterilizing agent, afterwards thorougtily dried by hot air; instruments sterilized in 
lioiling water ; sterile water alway.s available. 

Willie cnnmeicrl stand, with tubular legs ; equipped witij gas, gasoline, acetylene, 
or kero.sene burners, or arranged witli electric licaters or for steam connection. 

Ask your surgical-instrument dealer lor circular — or write to us. 

CASTLE CO. 

_ 607 St. Paul Street ROCHESTER, N. Y. 


75 ° FOR 25 


c. 


never sells for less than 25c. 
a copy. But we want you to 


UPPINCOTT’S MAGAZINE 

know ^ irtU/ALIlNC a copy. iJut we want you to 

you* tl - ^ "’>11 niail 

of this great magazine, containing three first-class 
fthvrn stories, fifty pages of ' new humor, and 
■a ) e articles. Send to-day. Ottr current issue is fine . 

UPPINCOTT’S MAGAZINE 


’’'■y-ra writ!-; 


mention AsnAts or Sceoeet. 
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INFLAMMATORY DIARRHEAS 

By Williaji Edwards Fitch, M.D., 

Lecturer on Surgery, Ford ham tTniversity School of 
Medicine, New York City. 

lA discussing tliis subject we Aviil speak of 
inflammation of the small and lai^e intes- 
tines as a single disease. And without tak- 
ing up the reader’s valuable time in discuss- 
ing etiology or symiitomatology we will 
proceed at once to consider the medical 
treatment. The first step in this direction is 
to thoroughly evacuate the intestinal con- 
tents, and for this purpose no drug or com- 
bination of remedies has in our hands given 
the satisfaction that calomel has. Usually 
for a child of two years three grains are 
ordered rubbed up with sugar of milk and 
made into three powders and one adminis- 
tered every hour until all are taken, after 
which an old-fashioned dose of castor oil is 
given, Avhich Avill produce several copious 
actions from the bowels. Then I order a 
high enema composed of the folloAving: 
Glj’^co-Thymoline one part, lime water one 
part, and distilled water two parts ; about one 
pint of this solution is throivn Avell up into 
the bowel through a long rectal tube and 
allowed to remain until evacuated. 

Experience has taught me that Glyco- 
Thymoline exerts a beneficial action over the 
inflamed intestinal mucous membrane. For 
a child under two years old I order thirty to 
forty drops in a tablespoonful of water, ad- 
ministered internally every four hours, and 
have found that it acts as an intestinal anti- 
septic and astringent, not affecting the nor- 
mal digestiA'e juices. 


PERFECTLY SATISFIED 
I have satisfied myself that Glyco-Heroin 
( Smith) is the best respiratory sedative and 
exiiectorant I have used so far. It is well 
Avorthyatrial. Glyco-Heroin (Smith) sooner 
or later Avill be indispensable, and will be a 
welcome addition to the “armamentarium” 
of every physician. A case may not be amiss : 

IMrs. H., age 39, operated on for large ova- 
rian cyst. Tenth day after operation, had a 
chill and temperature rose to 103.2° F. The 
wound was immediately examined and found 
in good condition, free from pus. Three 
hours later patient complained of pain in 
left side of chest and coughed considerably. 

Pulse 108. She was put on Glyco-Heroiii 
(Smith) at once, drachm doses every' two 
hours. A few rales had been discovered at 
base of left lung. The following morning 

-[2 When writing, ple.ise mention 


pain had ceased and there was no more cd 
Lungs negati ve. She made an uninterrup 
recovery. I believe this to be an abo. 
pneumonia.— Chas. L. Ashley, JI.D., in A 
■ical “ Eevieio of Bevieivs," November, 1901 


CHRONIC GASTRITIS AND UL* w.A .. 

In chronic gastric inflammation and ulc 
ation the treatment should consist in i 
close attention to diet and secretion, 
medicines applied symptomatically as iin 
cated. In severe cases absolute rest in i. 
should be enforced until the symptoms ' • 
subsided. The food must be easy of 
tion and non-irritating, taken in small 
titles and often. If the case be an extcn 
one, rectal feeding should be adopted uim 
the stomach is able to retain food comfoi 
abl}'. • It is largely conceded now by the g 
fession that Bovinine is the nourishme 
tacitly indicated in all such cases, using an 
Avhere from ten to thirty dropis, according 
the case, every one or two hours, in milk ■ < 

has been peptonized, water, or cold bt d! ■ 

From this administration, it has been ■ 
clusively proven that tlie stomach gets ■ 
most absolute rest, even vdiile receiving u. 
full nourishment; and so the most ^ ■ 
nutrition of the system, including the <’ 
eased part of the stomach itself, is kept u 
Avithout interruption, without irritation, am 
without injurious functional labor. 


HERNIA 

Every physician has some patient confm 
uously bothering him on account of a di ; 
cult case of hernia that cannot be success u j 
retained by an ordinary truss. Such w-- 
are a nuisance to physicians. Every otner 
day a man will come in and sayy f 
bothei-s me. Doctor ; it Avill not hole . 
shall I do?” The doctor tries to maKc t ■ 
other adjustment of the truss, but the bm 
being an aggravating case, 

trouble. Many physicians resort to a 

wav out, though they 
are not ])hyEically 


ation as the only 
realize that many cases 
able to stand an operation 


JIB I.U cun*.. .... -1 ,, , 

The Pomeroy Company at 34 
Street, are making a special j 

cases. They claim to have 
that AA’ill retain the hernia und - 

stances, both comfombly...d 

,vl,l, to take ail this irohb Ic 

physician, and espooialiy be. »» 

of hernia that have l.ctcloforc fca. 
sidered as unholdahle. 

Ax.vALS or Senoony- 
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BOVININE' 



RECONSTRUCTIVE FOOD 
AND TONIC 

BOVININE represents the most valiiahle combination of 
Food and Tonic elements known to the medical pro- 
fession. 

BOVININE has proven clinically to he most valuable in 
all forms of Tuberculosis. 

BOVININE enables the nerve cell to assimilate its specific 
elements, which it fully supplies. 

BOVININE promotes the metabolism of fat and albumin 
in muscle and blood, thereby restoring the bodily 
health, strength and normal powers of resistance. 

BOVININE supplies full and complete nutrition through 
its Food and Tonic properties. 


SEND FOR 
SAMPLE 


THE BOVININE COMPANY 

75 West Houaton St.. New York City 


To The Physician 
Interested In His Work 


T here comm KomclVmg new cverj* dny. In t lie course 
f)t n Konrrnl prncticc the mind linrdly grasps the Incl 
that in tlir. United Sintcf* alone over 30 per cent ol the 
vi-a'iien and children arc nfilictcd with some form of 
iroiiUrH, curvatures or deformities. Under proper 
tre.s;tr.tnt GO per cent of these nHltcted ones can he cured and 
the r-.’.tTcring of the others nllevialcd and tlicir condition 


"The Sheldon Method of Curing 
Curvature of the Spine 


OUR Na. 1 APPLIANCE. xU,.cl. U conMnicIrtl 
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Piersol 

Human Anatomy 

Including Structure and Development and 
Practical Considerations 

By GEORGE A. PIERSOL, M.D., 

Professor of Anatomy at the University of Pennsylvania 

THOMAS DWIGHT, M.D., 

Professor of Anatomy at the Harvard Medical School 

'J. PLAYFAIR McMURRICH, Ph.D., 

Professor of Anatomy, Univ'ersity of Michigan 

CARL A. HAM ANN, M.D., 

Professor of Anatomy at Western Resert'e, Cleveland, Ohio 

J. WILLIAM WHITE, M.D., 

Professor of Surgery at the University of Penns) Ivania 

JOHN C. HEISLER, M.D., 

Professor of Anatomy at the Medico-Chirurgical College 
of Philadelphia 

Imperial octavo. 2,088 pages. 1,734 illustrations, 541 of which are in colors. 

Cloth, 87.50 net. Half leather, 89.00 net. 

Two volumes, half leather, 810.00 net.^ Patent thumb index, 50 cents additional. 



The Latest, Best, and Most Richly Illustrated Anatom y Published 

Anatomy grows. The text-book that properly presents it must grow also. The 
is big and cannot be put in a small compass. 

ALL AMERICAN. This work is the product of American authors exd^ 

It is entirely original in its descryjtive matter, in. b 
its illustrations, for which special dissections were pj Vq be a monument to 

It is consequently an all-American Anatomy, and jg doubtful if any work 

the American medical profession and Arnerican nnd money required for the 

heretofore has had expended upon it the amount of labor and inonej u 

production of Piersol’s Anatomy. _ 

THE PLAN. This Anatomy was. planned as one of t]!® ^intiveX'^tomrfo^ 

ever written, giving a presentation ®®fp"P';'natomists, and contaimnt 
lines of teaching used by most of the prominent S j 

the most accurate, artistic, and elaborate illustrations e\ er pr • ^ rehen- 

THE SCOPE. In addition to presenting tlie essential facts by Hs concise, f 

sive, text on the gross appearances and relations 01 adequate 

the human body, it gives their structure and ®j ’j details to the conditmi's 

emphasis and explanation of the varied relations of iina ‘ ^ j,,. a vast number.°[ 

claiming the attention of the pln'sician and f^^geon. It is ill ‘ 3,.atioiis with a fidelil> 
new and original drawings portra3’ing actual dissections and p P 

and realism not found in other books r,r riross An.atomy, followed ^ 

The description of each organ begiii.s with its •‘^^®?, 7 Pp'.fctical Considerations, emliracin„ 
its Histology and Embryology, and concludes witli Practical uonsiu 

Medical as well as Surgical Applications. ;„rliirlln£r a fuller textual and artis 

APPLIED ANATOMY. Thh ® ^ 

written especially for the active practitioner, to whom it ) . PP 

student. 
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the general practitioner. 

tale, must have Piersol. 


THE AUTHORS' SUBJECTS. 

reSs of the human body, and their structure and developm^ent 

a!" Adequate emphasis aiid explanation of the many and varied relations of anatomical 
details to the conditions claiming the attention of the physician and surgeon. 3. The eluci- 
dation of such te.xt by illustrations that should portray actual dissections and preparations 
with fidelity and realism. 

Dr. Thomas Dwight has written the description of the skeleton, including the joints, 
and that of the gastro-pulmonai y system, and of the accessory organs of nutrition. 

Dr. Carl A. Haniann has contributed the account of the cerebro-spinal and sympathetic 
nerves. 

Dr. I. Playfair McMurrich has supplied the systematic description of the muscular and 
of the blood- and lymph-vascular system. 

Dr. George A. Piersol has written the introductory, histological, and embryological 
paragraphs throughout the work, and contributed the description of the central nervous 
svsteiii, iticludhig the deep relations of the cranial nerv'cs, of the organs of special sense, of 
the carotid, coccygeal, and aortic bodies, and of the uro-genital system. 


under MIC iieau oi rracucai c-onsioeraiions, ponuca our wnn unusual lorce tne relations 01 
anatomy to the requiiemcnts of the practitioner, and associated anatomical facts with those 
cmuliiitms, resuKmg from injury or disease, that these facts elucidate, presenting, in 
couuection with each organ or system, enoufth facts illustrative of the dependence of the 
diaguosliciaii and practitioner upon anatomical knowledge to awaken ■interest and to 
combat the tendency to regard anatomy as something to be memorized during student days ' 
.and forgotten when e.xaminntions arc over. Even when such facts do not seem at a first 
glance to come within the scope of a text-book of anatomy, it will be found that a careful 
comparison of this te.xt with the descriptive portion of the book will show areal and 
vractic.al relation hetween them-a relation which, once established in the minds of the 

r I'X??? ,SjS» sKt ' “ •“ ““'“"■y "'I f” 

•as-istance of Dr. John C. Heisler, to whose skill and tireless ^ 

the admimtile dissections from which most of the illustrations of flip mlTei’p '? fur 

nerves, perineum, and inguinal region were drawn muscles, blood-vessels, 

relating ih. 

In addition to the numerous dissections and , 

ibw-UAtivus. advantage has been l.aken of the rich cE w ''Specially for the 


Dr. J. William Wiiite, widely known both as a surgeon and a teacher of surgery, has, 
ler the head of Practical Considerations, pointed out with unusual force the relations of 

4rt ttio v/»nii*if .-^tM/Anrc rtf tltr* nccnr'inf#i/4 



I -Pveimens under the mSope.” 
h.a w.l.iEg. }gen»p taentton Ar;;iM.-s a'v m-Ror.nx. 
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White and Martin 

Genito-lJrina>.ry Surgery 

and Venereal Diseases 

By J. WILLIAM WHITE, M.D., 

John Rhea Barton Professor of Surgery, University of Pennsylvania, 

AND 

EDWARD MARTIN, M.D., 

Professor of Clinical Surgery, University of Pennsylvania. 

Octavo. 1076 pages. 15 colored plates. 3*4 text illustrations. 

Cloth, ^ 6 . 00 ; sheep, 87.00. Eighth Revised Edition.* 

N this eighth edition the work has been brought up to 
date and embodies the many small but not unimportant 
improvements which have recently been made in the 
field of Genito-Urinary Surgery. 

The most concise, lucid, thorough, modem, and practical 
book on the subject in the English language. 

Those portions which deal with symptomatology and 
diagnosis are unusually full, and the illustrations are more 

numerous than is 
usual in works on this 
subject (many being 
photographs from 
life). 

In treatment, de- 
scriptions of manipulations and operations 
are given with such detail that those v ® , 

not had practical experience may be enabiea 

to carry them out. 

All the practical points embraced unoer 
the general heading of Psychopathia ! 

are carefully given, while genito-unna^ 
and antisepsis are so simplified and cle ) 
stated that they are made practicable 

every ph}^sician. _ 

There is included an exceptiona ly com 
prehensive study of the changes - 

and its constituents Produced by dise^ , 
subject so intimately connected wi 1 
cialty to which this work is devoted 
deserve much more attention than 

receives. , . Up of 

Everj'thing is put in such form a 
practical use to the general pracWm • 
student, which accounts for as 

the book and its almost universal adop 
a standard college text-book- 




16 


bead of the epididymis. 
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De Garmo 

Abdominal Hernia 
Its Diagnosis and 
Treatment 


By W. B. De GARMO, M.D. 

Professor Special Surgerj- (Hernia). New York Post-Graduate Medical School and Hospital 

Oct&vo. 4S6 pages. 226 illustrations. Cloth, $5.00 net.* 

■yUHILE the surgeoa has plenty of literature to guide him in his part of 
the work m the treatment of those afflicted with hernia, the physi- 
cian, upon whom many limes the full responsibility of the case must 
Jt, finds httle practical aid front that source in any language. It is to the 
hysician that this book is therefore especially addressed, and it will furnish 

o“irmL:ul:t diagnosis „nd treatment 

of the work is based upon the author’s m!„“oT„ J “ 

..10 illustrations are largely from photographs of patients 
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Schmidt 

P&in 

Its Causation and Diagnostic Significance 
in Internal Disease 


By DR. RUDOLPH SCHMIDT 

Assistant in the Clinic of Hofrat von Neusser, Vienna 

TRANSLATED AND EDITED BV 

HANS ZINSSER, M.D. 

Assistant in Bacteriology, College of Physicians and Surgeons, Columbia University; 
Assistant Pathologist, St. Luke’s Hospital 
AND 

KARL M. VOGEL, M.D. 

Assistant in Pathology, College of Physicians and Surgeons, Columbia University; 
Assistant to Attending Physician, St. Luke’s Hospital 

Octavo. 324 pages. 18 full-page plates in two colors. Cloth, SS-OO net. 

TT is rather strange that the literature devoted to the study of pam as asymptorti 
1 is so scanty, and the average practitioner — and certainly the average recen gra^ 
uate — are far from being properly qualified to utilize to the full e.vtent tlie ^ lagn 
aid it affords, or to undertake its relief with an adequate comprehension 

pathogenesis, ^ 

It is, therefore, a matter for congratulation that this topic has een 
subject of an exhaustive analytical study by an authoritj’ of undoubte 
Dr. Rudolph Schmidt, who for more than ten years has held a teaching 
the world-famed clinic of von Neusser, in Vienna, which has always been 
for the thoroughness of its clinical instruction, has written a volume on 
diagnostic significance, which affords a striking demonstration of how ) 

important field has been neglected. _ , • us painful 

The volume consists of an accurate and thorough analysis of the \a ^Qj-rect 

sensations that occur in the internal diseases, their mode of jjy the 

interpretation. The author discusses the manner in which they are a ^gguts, 
positions of the body, motion, pressure, the ingestion of food, 
functions of organs, their topography, and especially their relation to 

diseases and their diagnostic indications. ^ jjj the 

In the first section, the subject of pain in general, and of its occu QxgnT>- 
various regions of the body, is set forth, while in the second, each pj{[is 

system is taken up at length, and detailed discussions are devote^ g^stfo- 

accompanying diseases of the nervous system, the organs of locomoti^^ spleen, the 
intestinal canal, the liver, the pancreas, the genito-urinary system, 
lung, the aorta, and the peripheral vessels. 

18 When writing, please mention Asnai.s of StmoEnV. 
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Appendicitis 


By HOWARD A. KELLY, M.D. 

Professor of Gynecology in the Johns Hophjos University, Baitimore. 

Impeda! octavo. 500 pages. 215 illustrations, some in colon and three 
lithographic plates. Cloth, S 6 . 00 .* 

'pHIS work js needed to place in convenient form in the hands of thal 
^ large and most important class of the medical community, the genera) 
practitioner ; a work which will present succinctly and dearly ' as well 

as (rem a practical standpoint, all that he needs to know about this, tvhich 
dniically is one of the most important organs in the body. It is supposed 

- oaplalns -e start, 

appendicitis and tiie after-treatment. ^ ^ operation for 

As only a comparatively few oersonc orx. > . 

'‘’"^bation. It is not iniret,aently necess,i,!X"r ^ 
to undcrt.ake tiie operation himself. ' gienerai practitioner 
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Clark 

Gynecological Diagnosis 

By DR. GEORG WINTER 

O. O. Professor and Director of the Kgl. Universitats-Frauenklinik in Konigsberg, Prussia. 
WITH THE COLLABORATION OF 

DR. CARL RUGE 

of Berlin. 

EDITED BY 

■ JOHN G. CLARK, M.D. 

Professor of Gynecology, University of Pennsylvania. 

Afte}' the Third Revised German Edition. 

Octavo. 700 P^^es. Four full-pajfe plates and 334 text illustrations in 

black and colors. Cloth, J6.00.* 

W ITH the steady growth of scientific methods in the diagnosis of disease which 
characterizes the present period of medicine there has been developed in 
gynecology a rational system of diagnosis based primarily on physical exanii 
nation, to the practical exclusion of the old haphazard methods which depen 
chiefly on history and symptomatology. .Constant practice in making gynecologi 
examinations is necessary in order to become expert in the recognition of gynecolog 
conditions, and, although in its best form this practice is obtainable only in hospita 
and dispensarj' work under competent instructors, every practitioner can neverthe , 
df he will take the trouble, become his own teacher and train himself in the ran ^ 
of his daily practice, provided he has a guide to help him interpret his fin g 
“ M^nter's Gynecologic Diagnosis" is such a guide. The author has had many 
of experience in teaching students, and in the course of a large consulting p^ ^ 
has come in contact with many practitioners, so that he is eminently fitte 

work which he has undertaken. . 

Numerous excellent illustrations and diagrams, many of them original, as^^ 
student in grasping more clearly the descriptive portions of the text, relattng 
the normal conditions and the changes produced in the female genitalia b> pa 
processes. The findings in the different periods of pregpiancy and in ectop 
tion, the various displacements of the uterus, the relation of tumors to ti g 
organs and pelvic structures, and the changes produced by 
disease, are thus accurately described and illustrated. Description is o 
interpretation. In accordance with the important position which patholo^^^^^^^^ 
in g^'necologic diagnosis, especially’' in malignant disease, a comprehensn e 
of the histology, both normal and pathologic, has been included in the ° 
recent advances in cystoscopy have necessarily added that branch of diagno 
gymecologist’s equipment, and the subject is therefore properly 
text-book on gynecology, a special section being devoted to the diagnosis 
of the urinary apparatus. 

20 When writing, ple.ase mention Axxaus of .SciiOEnr. 
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Antiseptic Local 
Anaesthetic 

IN STERILIZED GLASS AMPULES 

HERMETICALLY SEALED 

For all minor surgical operations and the 
painless extraction of teeth. 

We take pleasure in announcing: to the pro- 
fession that we are putting up our Dr. R. B. 
Waite’.s Local Anaesthetic in sterilized glass 
ampules, as well as in one and t\x o ounce bottles. 
Each ampule contains C.C. and is hermeti- 
cally sealed, which obviates alt possibility of 
deterioration. They are packed 12 ampules t > 
a box, one box of which we will be pleased to 
furnish you absolutely 

FREE FOR TRIAL 

upon receipt of 25c. to cover the expense of 
packing and postage ; or if you prefer we will 
furnish you a full ounce dollar bottle in the same 
wav. providing you have never taken advantage 
of this offer. 

Price: 1 oz., $1.00; 6 oz., $5.00; 20 oz., $15.00 
1 box (12 ampules.lj^ C.C. each) $0.75 ; 12boxes,$7.50 


Manufactured only by 

The Antidolar Mfg. Co. 

4 Main SI., Sprinurille, N. Y. 


Announcement 


GENERAL INDEX TO 
THE FIRST FIFTY 
VOLUMES OF THE 
ANNALS OF SURGERY 

I N response to the repeated re- 
quests which have been re- 
ceived from many sources dur- 
ing recent years for a General 
Index to the Annals of Surgery from 
the beginning of its publication, the 
publishers announce that they propose 
to signalize the completion of the 
fiftieth volume of that periodical by 
issuing a complete index to the entire 
series of fifty volumes. It is estimated 
that this will make an octavo volume 
of about 300 pages. 

Such an index will unlock for 
ready reference a series of volumes in 
which are contained many of the most 
important contributions to surgery made 
by English-speaking surgeons during 
the past twenty-five years. In addition 
to these, it will make accessible to the 
surgeon English translations in abstract 
of many other important papers in all 
tongues. 

The price of this Index Volume 
will be three dollars and fifty cents 
including delivery charges. In order 
that they may have some criterion as 
to the size of the edition of the Index 
to be printed, the publishers request 
that all who desire the Index favor 
them with a statement of that fact at 
the present lime. 

ANNALS OF SURGERY , 
227 South Sixth Street, 

Philadelphia. 
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Clinical Results Prove Therapeutics 

ar.d ciciiaal results, reported by thousands of successful practitioners, 
demonstrate that 
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Hare says "Salol renders the intcsfin.al canal nntlscntic end is the most 
valued dru 4 in intestinal nfTcctlons.” The anodyne properties of nntikamnia in 
connection with salol render this tablet very useful in dysenlcr>’, indiSestion, 
cholera morbus, diarrhoea, colic, and all conditions due to intestinal fermentation. 
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GENERAL INDEX TO THE FIRST FIFTY 
VOLUMES OF THE ANNALS OF SURGERY 


^ N response to the repeated requests which have been received 

I from many sources during recent years for a General Index to 
the Annals of Surgery from the beginning of its publication, the 
publishers announce that they propose to signalize the completion of the 
fiftieth volume of that periodical by issuing a complete index to the 
entire scries of fifty volumes. It is estimated that this svill make an octavo 
volume of about 300 pages. 

Such an index will unlock for ready reference a series of volumes in 
rvhich are contained many of the most important contributions to surgery 
made by Ejiglish-speaking surgeons during the past twenty-five j'ears. In 
addition to these, it will make accessible to ibe surgeon English translations 
in abstract of many other important papers in all tongues. 

Tile price of this Index Volume will be three dollars and fifty cents 
including delivery charges. In order that they may have some criterion as 
to the sire of tlic edition of the Index to be printed, the publishers request 
that all who desire the Index favor them with a statement of that fact at ihe 
pre'Ciil lime; for this purpose a blank order is attached, which subscribers 
arc respectfully requested to fill out and return. 

ANNALS OF SURGERY. 


ANNALS OF SURGERY 

227 SOUTH SIXTH STREET. PHILADELPHIA 

Gentlemen: — ^\Vhcn the "GENERAL INDEX 

to th*- Eissl Fifty Volumes of the .Annals of Surgery" ready 

F-.'.v- -mri. cxpr«s prepaid. cop to the following address! 

to: avhv-b 1 artee to pay ifircc dollars and filly cents on delivcrj-. 
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lating capillary circulation, fostering 
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rapid formation of healthy granulations. 
A pnictical dressing for all wounds, bums, 
ulcerated conditions. 
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bed, and endorsed by physi- 
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best grade between. 
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ORIGINAL MEMOIRS. 

AN ANALYTICAL AND STATISTICAL REVIEW OF 
ONE THOUSAND CASES OF HEAD INJURY. 

(CoutniKcd from vol. xlix, page 6x3.) 

BY CHARLES PHELPS, M.D., 

OF NEW YORK OTY, 

Surgeon to Bellevue and St. 'Vincenl's Hospitals. 
SYMPTOMATOLOGY. 

I. — Consciousness and Mentality. — ^The priman’ men- 
tal disorder was ascertained from the ambulance record, or, if 
this were impossible, was assumed from the patient’s con- 
dition upon immediate admission to the hospital; and as here 
fonnulated, loss of consciousness might be either transient, 
considerably prolonged, or permanent. 


CASES IN wnicn the patients wxre: 

Entirely unconscious, F.-iLnl, 318; Recovering, 22.; 542 

Practically unconscious, Fatal, 30; Recoverinp, .56 76 

Conscious with mcnt.Tl state normal, Fatal, 80 ; RccovcritiR:, 

20g sS-p 

Conscious with mental sf.atc abnormal. Fatal, 24; Recover- 
ing. 28 52 

Not mentioned 4* 

Total 1000 


The term ‘‘ practically unconscious " is used for want of 
one that is bettor, and indicates a condition in v.-hich there is 
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no manifestation of consciousness except a recognition of 
painful sensations, or one in which the patient can only with 
difficulty be momentarily aroused. 

The primary mental disorders were : apathy; delirium, mild 
or active, muttering or alternating with stupor; and a defi- 
cient intelligence as manifested by an inability to realize sur- 
roundings, the fact of injury, or even personal identit3^ 

The cases in which no mention is made of primary mental 
conditions are those of patients transferred from other insti- 
tutions; and a larger number, usually of gunshot wounds, in 
which the patient was‘ found unconscious with no obtainable 
earlier history. It seems probable that the primary condi- 
tion was in the majority of cases one of unconsciousness in 
both the second and third classes. , ^ 

Primary unconsciousness was followed by its immediate 
loss in about 35 per cent, of fatal cases, and in general was 
always lost before the close of life. The only exceptions were 
in cases of intercurrent disease, or from apnoea from the super- 
vention of pulmonary oedema or compression of the respira- 
tory ganglia. In a limited number of cases, as of meningitis, 
prolonged delirium, or mental decadence, the loss might be 
considered indirect and chargeable to an exhaustion of the 
vital powers; but usually and characteristically it occurred as 
a direct result of the traumatism. A statement made after an 
earlier study of this subject, that “ in a majority of cases 
unconsciousness is profound, or at least complete, from the 
leceipt of injury to the close of life,” requires correction. In 
fact, this proportion has been found to be rather less than 
50 per cent, of the fatalities noted. In 39 per cent, of cases 
consciousness was immediately replaced by some mental dis- 
order other than delirium. 

Whatever might be the primary mental condition, delirium 
was tlie most frequent of all the later symptoms, being ob- 
ser\'ed in more than 50 per cent, of that one-half of the cases 
m which unconsciousness was not permanent; and as a pri- 
mar} symptom it was the most frequent of the mental derange- 
ments when consciousness was retained. 
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The secondary mental changes in fatal cases were not 
essentially different whether consciousness was retained or 
lost; there was no constancy in either event. An interval of 
consciousness and rational intelligence following primary 
unconsciousness was infrequent; and an inten^al of ^tupor, 
apathy, or mental decadence, though oftener noted, was still 
confined to a very limited number of cases. 

The secondary mental changes in cases which ended in 
recovery differed with the primary mental state. If it were 
one of unconsciousness, consciousness might be restored after 
an interval of moments onl)’’, or it might be after an inten-al 
prolonged for many days. In the first instance it was usually 
a direct restoration of rational intelligence; in the second it 
was often gradual and through stages of mental obscuration 
or derangement. In either event the final mental condition 
might be one of permanent impairment. If the primary state 
were one of unconsciousness and rational intelligence a refer- 
ence to the tabulation of cases will show that recovery occurred 
in 70 per cent., as did death in 60 per cent., of those primarily 
unconscious, but the fatalities were still so many that the 
mere fact of primary consciousness or unconsciousness can be 
of itself no guide in prognosis. In a large number of cases 
which recovered, especially of fractured vertex or moderate 
general contusion, there was no further mental change. In 
others, in whicli hemorrhages or morbid nutritive changes in 
the cerebrum or its membranes were progrc.ssivc, the same 
secondary foiTns of consciousness or mental derangement 
necessaril}' occurred as with the same structural alterations 
when consciousness was primarily lost. If primaiy conscious- 
ness was characterised by delirium or other mental derange- 
ment the termination was usually delayed, and the chance.s of 
life and death were nearly evenly balanced. 

The relations of these varying phases of consciousness 
and mentality to underlying anaiotnical lesions will be illus- 
trated here by some brief abstracts of cases; these like olher.^ 
to follow, while .^elected with direct reference to some one 
point, will incidentally illu'^tratc otiicr conditions to which 
attention will be called. 
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Case XXX . — Primary and Permanent Unconsciousness. 
Necropsy . — ^An unknown man was found unconscious in the street 
with stertor and general muscular rigidity. He was in profound 
coma on admission to the hospital, with ihuscles relaxed and 
reflexes absent, and with no hemorrhages and no evident external 
injuries. Temperature 97.4°; pulse 52; respiration 18; right 
pupil contracted and without reactioii; left pupil normal. Coma 
continued, and temperature rose progressively to 108.2° at death 
eighteen hours after admission; respiration then 60, and pulse 
imperceptible. 

Lesions . — Fracture extending from left inferior parietal region 
and above the petrous portion into the floor of the left middle 
fossa; soft epidural clot, 4 by 3 inches, and 2 inches thick, com- 
pressing laterally the left frontal, temporal, and parietal lobes, and 
extending to, but not into basal fossa; pial hemorrhage thinly 
covering vertex and forming clots in both anterior and both 
middle fossae, perceptibly compressing the under surface of both 
anterior lobes; subcortical laceration in right posterior inferior 
parietal region; limited contusion of left temporal convolutions; 
moderate general hyperaemia and oedema confined to upper part 
of cerebrum. 

Case XXXI . — Primary and Permanent Unconsciousness. 
Necropsy . — The patient fell down a flight of steps and was made 
primarily unconscious. On immediate admission to the hospital: 
temperature 102.2°, pulse 130, respirations 36; pupils normal; 
lack of vesical control ; Cheyne-Stokes respiration ; patellar reflex 
absent. Second day: pupils contracted and immovable; tem- 
perature 101.8°; coma profound. Fourth day: temperature 
104.2 ; progressive asthenia; no other change. Died. 

Lesions. No fractures ; no epidural hemorrhages ; two small 
pial hemorrhages, in right frontal and right parietal region 
respectively; limited contusion of right frontal lobe underlying 
t e pial hemorrhage, and extending through cortex and sub- 
cortex to centre of lobe with numerous punctate extravasations ; 
general cerebral contusion. 

Case XXXII. Primary Unconsciousness with Stibsequent 
c I? iitm. Necropsy. ^The patient was knocked down by a trolley 
car an rendered primarily unconscious. On admission to the 
Hospital: temperature was 99.6°; pulse, 80; still unconscious, 
ours ater he Avas restless and could be aroused momen- 
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tarily; incoherent. In twelve hours he was fully conscious and 
delirious ; pupils normal. For first ten days temperature ranged 
from 101 “ to 99.4“, and pulse from 80 to 88 ; rectal control lost : 
comprehension slow ; descending optic neuritis discovered. Still 
later; active delirium which continued twenty-five days; rectal 
and vesical control variable; temperature rose to 103.6° and pulse 
to 128; alternate delirium and unconsciousness. Died on the 
thirty-fourth day. 

Lesions. — No fractures; no hemorrhages; laceration of right 
frontal and temporal lobes; marked cerebral hyperremia and 
cedema; cloud}’^ subarachnoid effusion. 

Case XXXIII. — Primary Normal Consciousness. The patient 
inflicted upon himself a gunshot wound of the head. He did not 
fall or lose consciousness for four or five minutes. On admission 
to the hospital: coma profound; left pupil dilated; respiration 
became Che3mc-Stokes and both pupils widely dilated and im- 
movable ; temperature 99°. 

Operation. — Large epidural hemorrhage discovered with 
laceration of the arteria mcningca media which was controlled by 
pressure. Death two hours later. 

Case XXXIV. — Primary Normal Consciousness. Necropsy. 
— ^Thc patient fell from a loft to the stage of a theatre and was 
dazed but able to walk about and converse. Thirty minutes later 
while in a cab he became drowsy, and then somnolent and by his 
own direction was at once taken to the hospital. On admission : 
entirely unconscious ; temperature 96° ; pulse 68 ; right pupil con- 
tracted; left pupil dilated. Death in four hours from time of 
injur}\ Temperature 97°. 

Lesions. — No fracture; epidural clot, by 3J'< inches, on 
the right side of the cerebrum from rupture of arteria mcningca 
media; no other hemorrhage or laceration; moderate cerebral 
hypcraimia and cedema. 

Case XXXV. — Primary Consciousness. Necropsy. — On ad- 
mission to hospital patient conscious and .able to walk wiicn sup- 
ported. but unable or unwilling to speak : tcmpcrattirc 08° : 
muscles spastic; pupils irresponsive, and the left dilated; sliglu 
mastoid cedema and ccchymosis. Sccon<l day: apathetic; face 
flaccid ; rubbed his face w’ith his hands but made no response to 
efforts to rouse him: tempcr.aturc 101''. Third d.ay: in the morn- 
ing, condition unchanged : in the evening, c^wnosis and pulmon.aTy 
tedema ; patient unconsciotis : death fours hours later. 
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Lesions. — Fracture of cranial base involving jugular foramen; 
thrombus in corresponding lateral sinus ; no epidural or pial hem- 
orrhage; laceration of left cerebellar and occipital lobes with 
cortical hemorrhage in posterior basal foss®; general capillary 
extravasation into pia mater; limited area of meningitis over 
each frontal lobe ; thickening of meninges ; punctate extravasation 
in left parietal and occipital lobes ; laceration of right frontal lobe ; 
hemorrhagic softening of the right frontal cortex. 

Case XXXVI. — Primary and Permanent Delmmn. Ne- 
cropsy. — The patient fell ten feet to the sidewalk and became at 
once actively delirious. On immediate admission to the hospital : 
still delirious ; condition not alcoholic ; temperature 99.2° ; pupils 
normal; hemorrhage from right ear. In nine hours he became 
still more wildly delirious; temperature 101.4°, and so continued 
through the night. Second day : temperature 102° ; vesical con- 
trol lost; still delirious. Third day: progressive rise of tempera- 
ture from 102° to 107.2° ; delirium alternating with stupor. Death 
on the fourth day. 

Lesions. — Fracture through right middle basal fossa into 
orbital plate; small epidural and pial hemorrhages in right 
parieto-temporal region; excessive cerebral oedema and moderate 
hypersmia ; large serous exudation into meshes of pia mater and 
into subarachnoid space. Some arachnoid opacity. 

^Temperature. — Variations of temperature are per- 
haps the most significant of the indications of intracranial 
injury; and considered in connection with the phenomena of 
consciousness may point directly to the nature and extent of 
lesion, and often to its probable result. 

Temperature above 98°, and not exceeding 99°, will be 
considered normal. 


PRIMARY TEMPERATURE. 

92° to 98° : 

Fatal cases 

Recoveries 

98° to 99° : 

Fatal cases 

Recoveries 

99' to 100° inclusive: 

Fatal cases 

Recoveries 


104 

139 

80 

145 

76 

95 
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100° to loi” inclusive: 


Fatal cases 21 

Recoveries 38 

101° + : 

Fatal cases 6 

Recoveries 13 

102° — : 

Fatal eases 6 

Recoveries 2 

102° -F : 

Fatal cases 14 

Recoveries o 


In 42 cases the earliest temperature taken was from 102° 
to 105°, but in 28 of these it was taken after an interval of 
from twelve hours to six clays from the time of injury and 
could in no sense be considered primary. These and similar 
cases were excluded from tabulation. Tbe 14 cases remain- 
ing were brought under immediate observation. 

The one case in which primar}' temperature reached 105° 
was that of a man who had jumped from a window while in 
the delirium of pneumonia. 

HIGUnST TEMrERATORK. 


loo" and below : 

Fatal cases 32 

Recoveries 142 

too” to 101'’ inclusive; 

Fatal cases 23 

Recoveries 121 

lot® + to 102® inclusive: 

Fatal cases 12 

Recoveries Cu 


102” to 103® inclusive : 

Fatal cases 

Recoveries 

103® to TO-t® inclu'ivc; 


Fatal cases 44 

Recoveries 2'' 

104® to J05® inclusive : 

Fatal c.T^es 48 

Recoveries 8 


'Htc temperature of 105'’ in a single case of recovery 
occurred on the sixth day and v.as coiuridctU with :'.n attack 
of some severe intestinal disturlwstcc. 
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105° to 106“ inclusive: 

All fatal cases Si 

106° + to 107° inclusive : 

All fatal cases : . . 36 

107° + to 108° inclusive : 

All fatal cases 32 

108° + to 109° inclusive : 

All fatal cases g 

109° + to 110° inclusive : 

All fatal cases 4 


It will be observed that when the highest temperature did 
not exceed 103° the number of recoveries was greatly and 
favorably disproportionate to that of fatalities ; and that when 
it was above that point the comparative number of fatalities 
was in still higher percentage than were the recoveries in 
the former cases. The highest temperature was not always 
noted at the same period in the progress of different cases, but 
was usually attained during the last day of life, and was 
invariably the case when its maximum was at or above 107°. 
In a single instance a maximum of 108.2° was reached as 
early as fifteen hours before death, and was without later 
remission. The rise in temperature was sometimes progres- 
sive, either from the beginning or from some later period to 
the end of life; but was oftener erratic, varying from hour 
to hour or from day to day within comparatively narrow 
limits; or perhaps receding from some high degree even to 
normal or subnormal and after an inteiwal, long or short, 
again rising to or above its previous maximum. It was the 
rule rather than the exception that a marked increase occurred 
at the very end of life, or even in articulo mortis, and this was 
not infrequently continued for from fifteen to thirty minutes 
post mortem, and might be fractional or even extend to sev- 
eral degrees. In a case previously reported (Phelps — “ In- 
juries of the Brain,” Case 121) the final temperature was 
90-0 , and thirty minutes post mortem rose to 109°. 

^ atternpt was made to study the relation existing between 
opposite axillary^ temperatures, but was abandoned partly on 
count o paucity of results, and partly on account of the 
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impossibility of obtaining efficient co-operation of hospital 
internes. The cases examined included a certain number 
both of those which proved fatal and of those which recovered. 
In general there was a want of correspondence in elevation, 
usually fractional, but occasionally extending to 1° or 
and the higher temperature usually, though not always, con- 
tinued to be manifest upon the same side of the body. The 
observations were made for periods extending from one to 
thirty days. There was no absolute consistency in the amount 
of elevation or in the side upon which it was e.xhibited, not 
even during the same day ; and no relation could be established 
between the asymmetry and the causative lesion except that 
there was alwa)'s a general cerebral contusion ; and there was 
none between the side of high temperature and the side on 
which a limited lesion existed. In every case examined tem- 
peratures taken in opposite axilla: were as a rule at all times 
unsymmetrical, but in no case were they at variance in every 
observation made. 

The most salient fact observable in the tabulation of cases 
is that with a primar}' temperature above 102°, or with a 
subsequent temperature of 105® or above, recovery has never 
occurred. This is true not only of the cases tabulated, but of 
the whole 1000 which form the basis of this paper. An 
apparently exceptional instance of such recovery when tem- 
perature had reached 105° was one in which tlic exacerbation 
of temperature, as has been noted, was due to an intestinal 
complication. 

It is further obsciwablc that more than 50 per cent, of 
recovering cases have had a priman,' temperature of from 
practically normal to subnormal, and in a comparatively small 
number it exceeded 100®; and that in fatal cases, while the 
primar)' temperature in the majority was still nonnal, a higher 
degree was proportionately much more frequently encountered 
later than in those destined to a favorable issue. It i.s evident 
therefore that a low primary* tcmpcrnttirc gives no asstirniKc 
of the resvtlt; but that an elevation al>ovc too’ is to be re- 
garded as tmfavorable ns it approaches the limit of I02'. 
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The dependence of temperature upon the nature, extent, 
and complication of intracranial lesions as deduced from an 
earlier examination of a moiety of these cases has been con- 
firmed by the further examination of their whole number. 
Hemorrhage in itself does not elevate temperature; it reduces 
it as it reduces the force of the circulation and depresses all 
vital functions; meningeal contusion increases it, and cerebral 
contusion increases it to a still greater extent. If these lesions 
existed singly diagnosis might be predicated upon temperature 
alone, but they are always multiple and the effect of one is 
more or less modified or counteracted by that of another; 
and as the case progresses new conditions may be introduced 
as arachnoid inflammation, septic infection, or it may be a 
simple asthenia. 

Temperature, therefore, must be studied in the light of 
other symptoms; and as a diagnostic sign in ordinary cases 
it will be found to be most important very early in the case, 
though it may be highly characteristic of secondary accidents, 
such as a large subcortical hemorrhage brewing down the 
brain substance; or the supervention of a meningeal inflam- 
mation. It is the coincidence of at least some slight degree 
of meningeal or cerebral contusion which in a case of epidural 
lemorrhage occasions after reaction some rise of temperature ; 

necessary co-existence of meningeal contusion 
^it pial hemorrhage and of cerebral laceration with cortical 

hemorrhage which in these cases causes its still higher 
elevation. 


e primary or earliest observable temperature has been 
un to be subnormal in a large percentage of cases, and 
prac y normal in an almost equal number, and in neither 
^ indicative of temperature to follow or of the final 
merely one of the indications of a general 
nkv intracranial hemorrhage may or may not 

factor ^ hemorrhage exist as an influential 

the ab-enrp temperature as already stated in 

degree and L contusion would rise to the normal 



CASES OF HEAD INJURY. 


521 


Tlie rise may be progressive, or with recessions as circu- 
latory and nutritive conditions vary, and in theory should 
always measure the extent of these altered conditions : that in 
fact it does not always do so is because these changes are not 
always the same in character. There is a {wssiblc exception 
to the rule, that some degree of contusion always accompanies 
intracranial hemorrhage, when with fracture of the vertex 
epidural hemorrhage is derived wholly from diploic vessels. 

This collection of cases cannot be said to confirm the 
theor)’- of an existence of specific heat centres. If high tem- 
peratures have often been coincident with limited lesions 
which have involved regions described as specifically thermo- 
genetic, they have equally characterized cases dependent upon 
lesions of every other part of the brain. The most extreme 
elevations and rapid progi'essions of temperature have been 
noted when with no localized injurj' there have been evidences 
of a profound general contusion. The extent and severity 
of intracranial injurj^ rather than its limitation to any defined 
areas would seem in the light of clinical observation to deter- 
mine excessive thcrmogcncsis whatever its proximate cau-se. 

It is not unsupposablc that the primary subnormal tem- 
peratures may depend upon the abeyance of nutritive processes 
in the cerebral and meningeal cells in the first shock of injury, 
and that the subsequent excessive elevations may depend upon 
abnormally rapid destructive changes which follow the cir- 
culatory derangement. 

The progressive rise of temperature which in so large a 
proportion of cases continues for thirty minutes or more after 
death, and sometimes to a remarkable extent, as a mere con- 
tinuation of processes originating ante mortem requires no 
independent explanation. It is not observed after death from 
other forms of injury, but has an analogue in cases of Asiatic 
cholera. 


ir.LUSTKATIVF. CAS!:S. 

Crniinttcti Subtwrtftal Trifif-crattirir . — See Case XXXH". — 
Cc'v.scioiisaess. 

Cash XXXVII. — AVrtne -'c S’orvtrJ Tcmf-cratuti-. 
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Recovery— The. patient fell ten feet to a ship’s deck ; conscious- 
ness lost for twenty minutes ; both pupils dilated. On admission 
to the hospital : stupor ; temperature 97.6° ; right radial pulse 92, 
and the left 100 in the minute ; hemorrhage from the right ear and 
nostril ; right pupil dilated. 

Temperature and pulse became normal in three hours, and 
there were no further symptoms except frontal headache; no 
memory at any time of having been injured. 

Case XXXVIIL — Subnormal, Rising to High Supranormal 
Temperature. Necropsy. — An unknown man was seen to fall in 
the street and was taken by way of a police station to the 
hospital. 

On admission ; patient in profound coma ; temperature 92° ; 
pulse, 48 and weak; respirations, 40, shallow and almost imper- 
ceptible ; small contusion over right parietal eminence and another 
over left mastoid process ; no extracranial hemorrhages : left 
pupil much dilated, the right contracted, both immovable; right 
patellar reflex exaggerated ; the left normal. 

Five hours later: temperature 101.8°; pulse 80, slow and 
irregular; respiration 38, occasionally Cheyne-Stokes. 

Second day: patient still unconscious; temperature 103.2°- 
103.6°; pulse 80; respiration 30; left pupil normal in size but 
still immovable. 

Third day: pupils symmetrical, contracted, and without reac- 
tion ; right external strabismus ; face cyanotic ; temperature 
ioi.4°-io4.6° ; pulse 80-100; respirations 38-48. 

Fourth day: cyanosis continued; temperature I03.2°-I03.4°. 

Fifth day : temperature io4°-io6° ; respirations 54-56 ; death ; 
consciousness at no time regained. 

Lesions. — ^Fracture extended from a point corresponding to 
^ernal contusion, and internally from a point in groove for left 
ateral sinus at junction of sigmoid, across groove for superior 
petrosal sinus to left superior occipital fossa near median line; 
racture linear; posterior wall of lateral sinus torn for three- 
ourths of an inch and still gripped in tlie closed fissure; blood 
cxtravasated from sinus formed a thick clot over whole left 
anterior to occipital lobe and filled left posterior and 

’ e asal fossa:; no cerebral laceration; excessive hypersemia 
and adema of whole brain including cerebellum. 

\SE XXXIX. Normal, Rising to High Supranormal Tern- 


CASES OF HEAD INJURY. 


523 


peratnre. Necropsy. — ^Ambulance history; coma; complete left 
hemiplegia; right pupil dilated and immovable, the left normal: 
hemorrhage from right ear. 

On admission to hospital: symptoms unchanged; no super- 
ficial injury ; temperature 98.8° ; pulse 92 ; respirations 20. Later ; 
loss of vesical control; temperature rising to 101.4®; momentary 
return to consciousness after twelve hours. 

Second day : symptoms not materially changed ; patient very 
restless; both pupils markedly dilated; temperature io3°-i05.4®- 
io4'’-io6°; pulse 144-120; respiration 45-50-20; one violent epi- 
leptiform convulsion. 

Third day: extreme restlessness and widely dilated pupils; 
temperature ioy°-iog.4.° . Death. 

Lesions. — Linear fracture through right squamous portion, 
and along anterior surface of petrous portion of temporal bone to 
sella turcica; contusion of anterior surface of petrous portion; 
epidural hemorrhage from laceration of trunk of right artcria 
mcningea media, with clot compressing whole lateral aspect of 
cerebrum, and escape of blood through squamous fissure into 
temporal muscle ; laceration of left temporal lobe with moderate 
cortical hemorrhage in middle fossa; excessive oedema of entire 
brain including cerebellum, basal ganglia, and medulla ; moderate 
serous effusion in left lateral ventricle and in subarachnoid sp.acc. 

Case XL. — Primary and Continued Supranormal Tempera- 
ture. Necropsy. — A man was found unconscious a few hour.s 
after his return to his apartment, and was sent to the hospital. 

On admission: fully unconscious; temperature 102.4®; pulse 
92; respiration 36; no extcrn.al injuries c.xccpt some oedema behind 
the right car, some small blood clots in narcs and right cxtcnial 
auditoiy meatus; pupils widely and symmctricallly dilated, and 
without reaction ; superficial and deep reflexes absent : responded 
to painful sensations ; lack of rectal control. 

He survived .«cvcn days without regaining con?dous!H‘'‘. 
except that he once or twice opened his eyes when disturbed, ar.d 
continued to respond to painful sensations, as when a hyfvodcr.mic 
needle was inserted. Rectal control w.as not restored; urine {re-.v. 


the begimting was voitlcd at regular intervals .apparently witlsaut 
volition or consciousness; the pupils bec.amc iiorrital itt ’-ire .and 
reaction on the fourth day; muscular spasticity v.lnri5 Itad Ivrcn 
noted e>u ,admi«-c;on continued in tipper extrctnitic'^. hvA ib-ap- 
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peared in the lower on the second day; fluid nourishment was 
retained; temperature varied from 102° to 101.6° on the second 
and third days; from 102° to 101° on the fourth day; from 101° 
to 103° on the fifth day, and from 103° on sixth day to 107° at 
death on the seventh day; and was 109° post mortem; pulse 
varied from 74 to 100 and was 112 at the last; respiration was 
usually normal in frequency but was occasionally accelerated. 

Incision failed to discover fracture. On the third or fourth 


day operation was suggested by other surgeons who saw the 
case, but the suggestion was not accepted in view of the early and 
later temperature conditions, although the existence of intra- 
cranial hemorrhage was recognized. 

Lesions. — Fractures ; one extending from right patieto-occipi- 
tal region through middle fossa to foramen lacerum anterius, and 
a second extending from one optic foramen to the other through 
the sphenoid body; epidural clot filling right middle fossa and 
extending upward upon the cerebrum; numerous lacerations of 
left frontal and temporal convolutions and central gyrus, right 
frontal and parietal lobes, and both gyri fornicati; disintegration 
of superior surface of right optic thalamus ; areas of limited con- 
tusion in various parts of both hemispheres; intense h3q)er2emia 
of entire brain and meninges. 

Case XLI. — Moderate Temperatures not Measuring the 
Amount of Severe Cerebral Contusion. Necropsy. — A woman, 

60 years of age, fell down stairs and was at once sent to the 
hospital. 


On admission; patient could be aroused to answer questions; 
irritable; temperature 99.6° ; pulse 86; respiration 28; hsematoma 
in left posterior parietal region; pupils normal; incomplete left 
lacial paralysis, and slight twitching of both hands. 

Second and third days : condition unchanged, 
ourth to ninth days ; generally in stupor and unable to recog- 
nize her fnends or surroundings; rational at times; verj' irritable 
\ len aroused , temperature varied from 99.2° to 100° ; once rose 
^ ^ to 136; respirations 20 to 34. 

tinn hyperxmic; extensive subcortical lacera- 

cerebrum from angular gj^rus to descending cornu of 
bnin smaller lacerations nearer the base; 

choroir? serum in both lateral ventricles, and 

pexus markedly mdematous; small hemorrhage upon 
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floor of fourth ventricle; laceration in middle of right optic 
thalamus, and another in anterior part of right internal capsule; 
two small hemorrhages in left frontal lobe, and another larger 
just above anterior prefrontal space. 

The relations of consciousness and temperature to the 
nature of the lesion as deduced from this series of cases and 
as apprehended by the writer have been more than once for- 
mulated, and are here restated: 

The loss of consciousness,’® which immediately succeeds 
a cephalic injury, is always the result of difiusc cerebral con- 
tusion; if unconsciousness is preceded by a conscious inter\'al. 
however brief, or if after restoration of consciousness its 
privation soon recurs, it is occasioned by some form of intra- 
cranial hemorrhage. If, however, primary unconsciousness 
is permanent or greatl}' prolonged, its continuance may be 
due either to the severit}' of cerebral lesion or to a compli- 
cating hemorrhage; and whether the one has persisted from 
the beginning or been at any time replaced by the other, or 
whether both exist together, can be determined, if at all, only 
by a study of all the symptoms presented. Tiic pulse, tem- 
perature, and respiration must be .systematically recorded in 
every case from the first opportunity afforded for obserra- 
lion until the end ... of these; the temperature in its 
course and variations will afford in the greater number of 
cases the most distinctive indication of the nature of the 
lesion ... If, then, after the lap.^e of hours co:i.scious- 
ncss still remains in abeyance, a stationary temperature of hut 
one or two degrees above the nonnal standard will indicate 
a hemorrhage of some profusion without .serious cerebral 
injury; but a higher elevation which constantly increases, with 
f)0ssible recc.ssions, will point to a visceral lesion. . . . 

The cases in which consciousness after brief restoration ts 
again lost permanently, or for a lcm;:thcned period, have tlie 
.same relations to tcm{>eraturc as those in wiiich unronscious- 

Phctj'f— " Tt'.e Uutsiion •:>{ F.ar5y Opsrre.iC'n in O'.'t' s' i 
In.inrj'," AkV‘.!< rr ttvrr.rj-v. Df'crre-'-r. 
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ness has been uninterrupted. It will be recalled that the 
recurrence of unconsciousness after an early interval of sen- 
sibility is indicative of an increase or supervention of hem- 
orrhage, and that at a later period more or less conscious 
intervals in a general unconscious condition result from a 
lessening from time to time of the hypersemia or cedema of a 
diffuse cerebral contusion. The question of hemorrhage 
should scarcely arise in the last instance, but the temperature 

still conforms to the general rule. 

Ill, — P ulse. — ^The examination of the pulse in 745 cases 
in which pulse and temperature had been systematically re- 
corded afforded some results of importance. The classifica- 
tion of pulse rate and temperature here adopted is necessarily 
arbitrary, but may be considered as essentially correct. 

Temperatures: 

Subnormal, 98° and below. 

Normal, 98° + to 99° inclusive. 

Supranormal, 90° +. 

Pulse rates: 

Subnormal, below 70, 

Normal, 70 to 80 inclusive. 

Supranormal, above 80. 


The following tables are constructed in view of 

pulse and 

temperature relations. 

Primary Subnormal Pulse: 

Fatal Cases 

Recoveries 

With subnormal temperature 

36 

30 

With normal temperature 


10 

With supranormal temperature... 

32 

33 

Primary Normal Pulse: 

With subnormal temperature 

36 

54 

With normal temperature 

21 

41 

With supranormal temperature. . 


47 

Primary Supranormal Pulse: 

With subnormal temperature 

33 

60 

With normal temperature 

36 

53 

With supranormal temperature... 

86 

101 

The inferences which these figures justify are 

not essen- 

tiaily important, allowance being made for the greater number 
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of recovering cases examined. Different combinations of 
pulse and temperature afford various percentages of subse- 
quent deaths and recoveries; but the variations are not suffi- 
cient to fonn a basis for prognosis. Since these groups of 
cases necessarily merge along their lines of contact, a further 
comparison ^Yas made of cases as far removed from ihc.'c 
lines as possible. 


Subnormal Temperatures — 07° to 92“. 

Fatal Cases: 

Pulse subnormal — Rate 68 to 46 15 

Pulse normal — Rate 70 to 78 5 

Pulse supranormal — Rate too to 144 5 

Recoveries: 

Pulse stibnormal Rate 56 to 66 5 

Pulse normal — Rate 70 to 78 6 

Pulse supranormal — Rate 100 to 144 *4 

Normal Temperatures — 98.4° to 98.6°. 

Fatal Cases: 

Pulse subnormal — Rate 60 to 64 2 

Pulse normal — Rate 70 to So 9 

Pulse supranormal — Rate 84 to no 4 

Recoveries: 

Pulse subnormal — Rate 60 i 

Pulse normal — Rate 76 to So " 

Pulse supranormal — Rate SS to 98 7 


Supranormal Temperature — 104.4*' to lOi.O". 

Fatal Cases: 

Pulse subnormal — Rate 52 to 68 8 

Pulse normal — Rate o o 

Pulse supranormal — Rate 84 to 140 iT 

Rrevverics: 

Pulse .subnormal — Rate 63 to 64 

Pulse normal — Rate 70 to So -t 

Pulse supr.inormal— Rate 84 to too 18 


In all cases in v.'hich primary temperature v'.as !oa', 
or nlxovc th.at point, the pttlsc rate was supninonnal. at least 
5fxa and tisttally much hiirher. CNcept tn rertain r.a^ 


•r-s 
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alcoholism, and in two others — one with embarrassed respira- 
tion and cyanosis and one which is inexplicable and will be 
included in the series of illustrative cases. 

•It does not appear from this later and more representa- 
tive table that any practically important deductions affecting 
piognosis can be made from observations of the primary 
pulse. ^ Generalizations are still found to be based upon differ- 
ences in percentage too small to be of value. An exception to 
this general statement is in the fact that when temperature is 

not above 97° and pulse not above 66 death results in 75 per 
cent, of cases. 


The primary pulse has some relation to the nature of the 
lesion. In cases of general contusion with or without lacera- 
tion, but without hemorrhage of importance, it was normal, 
su normal, or but slightly accelerated. If general contusion 
was accompanied by a considerable hemorrhage, usually pial 
or cortical, a supranormal pulse of 100 or more was so fre- 
quent y encountered as to afford a fair presumption of such a 
comp ication of lesions. If the essential lesion was a hemor- 
age 1 was usually epidural, and a subnormal or practically 
unaccelerated pulse was noted in 75 per cent, of cases. 

progress of the case a dis- 
hpf'r> ^ pulse rate and temperature elevation often 

anv npr‘^°i distinctive. This may occur at 

of thp 1 ^ ° stage when a decided acceleration 
cidenf elevation of temperature are usually 


coin- 


recoveries in tti ^^^^^’ties and of 201 of the 

pulse and fpm ^ series of 500 cases, the records of 

this abnorm were sufficiently preserved to illustrate 

reToveriral^^^"^^^^^ of the fatalities and 7. of the 

rate was normfi^^ respectively, the pulse 

was above 100° ^anH temperature 

progressively as’ the ^ one-half of these it decreased 
immediately nrevin ^’^P^^^ture rose from the primary or 
equallv h\L t ^2 observation. Additional cases in which 
■ ^ '^"^P<^^-tures are associated with a pulse rate 
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somewhat above but approxiiuately normal, as from So to 90 
in tlie minute, materially increase the percentage of noncon- 
formities of pulse to temperature and confimi an impression 
derived from superficial clinical observation. Such charac- 
teristic want of correspondence between pulse and temperature 
is not observed in the course of any other fomi of injur}' or 
disease. 

There are still other cases in which though the tempera- 
ture, pulse and respiration are in harmony and practically 
normal, they are all at variance with related conditions. The 
patient suffering from the shock of serious injur}' may be 
supposed to have a subnormal temperature, feeble rapid pulse, 
and shallow or sighing respiration ; but it sometimes happens 
that with a cerebral lesion, and with a cold, moist surface, and 
other recognized symptoms of shock, there is no disturbance 
of cither temperature, circulation, or respiration, or at most 
some diminished tension of a pulse of normal frequency. In 
more frequent instances, though the essential element of 
surgical shock or collapse is an impainnent of the vasomotor 
system and circulator}' failure, the pulse remains of nonnal 
or nearly imrmal character while the temperature falls. What- 
ever may be the explanation there certainly is in some cases a 
tlifference in the indications of shock or collapse as it re.sul(s 
from intracranial, or from other traumatism. The presence 
of some phenomena of the more general depression and the 
absence of others, serve to specialize the primary effects of 
these particular Icsioms — perhaps by reason of .«:pccial gangli- 
onic centres involved. 

A single case may be quoted in illustration of what might 
lie termed cerebral .shock, and incidentally of a pulse peculiarity 
to be mentioned a little later. 


C.^sn XLII. — Gau'ral Shock 'oith Xorino! Pulse, Tct^if-cr,"- 
Utre and Resf-irntwn. Recovery , — lad 8 years of .'igc '.v--'.-' 
crushed between a wagon .and a fence, receiving no injuries e.vrcpt 
n; the bc.ad. On imniedi.atc .admission to th.e boq>i!.iI ht v.a' ir. 
stujK'T. hut cs'uld he aroused .and then c-‘’'r,p!a!ned os n'uui^a and 
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vertigo. The skin was cold, pale and moist, the temperature 
98.4°, the pulse 70, and the respiration 24. There was right 
facial paralysis, free hemorrhage from the right ear, contraction of 
the right pupil, and greater fulness and force of the right radial 
pulse than of the left. The external injuries were a wound in 
the left parietal, and a contusion of the right frontal region. Dur- 
ing the first hour he vomited repeatedly. On the morning of the 
second day the pupils were both contracted, and in the evening 
they were both dilated, and he was delirious. His highest sub- 
sequent temperature was 101°. 

At the end of the third Aveek he had no symptoms remaining 
except some facial paralysis and dilatation of the pupils. 


The want of conformity of pulse to temperature will be 
observed in many of the cases to follow. It will be found to 
be very marked in Case XXXVIII. The force and fulness 
of the pulse in general are not characteristic, and are as vari- 
able in intracranial as in other traumatisms. 

Asymmetry of Opposite Radial Pulsations. — There is 
another pulse condition which is peculiar to this class of 
injuries. This is usually a want of correspondence in the 
force and fulness of arterial pulsation upon opposite sides of 
the body, and usually noted at the wrists. The increased ten- 
sion is often wanting, and in rather exceptional cases the pulse 
rate differs while force and fulness may or may not remain 
the same. The frequency with which these aberrations occur 
is at the present time impossible to say; but the frequency 
^A\ ith which they are noted seems to depend upon the care Avith 
which symptomatology is studied. It is probable that they 
can e discovered in a large minority, if not in the majority of 
cases m Avhich opportunity is afforded for early and frequent 
o se.rAation. The summary of this subject made for the 
earlier collection of cases (Phelps, ” Injuries of the Brain,” 
p. 122 et seq.) requires little modification for the present larger 
un ei^ and is reproduced Avith only slight modifications. 

of symmetr}’- in opposite radial pulsations Avas 
-inrl the prosecution of that Avork in May, 1893, 

nne^ then has been found to exist in a considerable pro- 



CASES OF HEAD INJURY. 


531 


portion of the cases in which it has been sought. It is most 
frequently a primary aberration, but may not occur until the 
second day or even later. It is sometimes transient, disap- 
pearing in a few hours, sometimes intennittent but oftener 
continuous for some days if the patient survive. The bilateral 
variation usually attaches to strength and fulness of the pulse, 
or to its fulness alone, while in other respects the pulse is 
symmetrical with its fellow. In some instances the fulness 
and strength of pulsation upon one side are in startling contrast 
to its wealmess and tenuity upon the opposite; in others the 
difference is slight, and to avoid the possibility of error if 
doubt existed was excluded from the record. The original 
characteristics of each radial pulse are ordinarily retained so 
long as a difference exists, but such are occasionally inter- 
changed. 

The stronger and fuller pulse has been found on the right 
side rather more frequently than on the left. It was observed 
on the first day in about 75 per cent, of cases, and while its 
later recognition may have been due in some instances to 
earlier neglect, in others primary symmetr}' was positively 
known from careful observation. 

It has occurred in both fatal and recovering cases, but 
much more frequently in the former, 70 per cent, or more, and 
in the latter has almost always been in those of a serious 
character. The pulse has been usually of good force at both 
wrists, though cxccptionall}' it has been weakened, and on 
one side even imperceptible. In one instance, perhaps anoma- 
lou.s the left radial pulse was full and strong and the hand 
warm, while the right pulse was feeble and the hand cold. In a 
single instance, al.'o exceptional, the smaller pul.'c had the 
frreater tension. The opposite pulse rates only occasionally 
<ii(Tcrcd and then not to exceed eight or ten pulsations to the 
minute. This discrcp.ancy occurred lx)th as an indcp'.mdem 
phenomenon, and associated v.-ith the other .asymmetric 
conditions. 


The necropsies have disclosed all forms of lirm.orrijage — 
epidural, pial and cortical — variously situatvi.!; laccrritior.*- of 
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all lobes and of basal ganglia ; and always with some degree of 
contusion which was sometimes the essential lesion. There 
were hemorrhages without laceration, and contusion without 
hemorrhage. The inferential lesions, those indicated by S3fmp- 
toms but not demonstratable later by direct inspection, were no 
less diversified. When limited lesions were discovered, the 
fuller and stronger pulse had been on the opposite rather than 
on the same side in a proportion of nearly two to one. There 
were limited lesions on both sides of the brain, or only a gen- 
eral lesion in a fair proportion of cases. 

It is impossible, therefore, to infer the character or loca- 
tion of lesions from this sympton; it is equally so from any 
correlation which may exist between it and other symptoms 
by which it is accompanied. A fact important in another con- 
nection is that it is almost if not quite always associated with 
an abnormality of the pupils or a loss of vesical control. 


ILLUSTRATIVE CASES. 

Case XLIII. — Primary Asymmetrical Pulsations. Necropsy. 
-—A man fell fifteen feet and then walked across town to the hos- 
pital. After admission he had a chill which lasted nearly two 
hours, and was practically unconscious until death five hours later. 

e right pupil was widely dilated and without reaction and the 
or ital region was markedly ecchymotic. Pulsations of the left 
ra lal and brachial arteries were strong and full, and were very 
vea and small in the corresponding arteries of the right side. 
Pour hours after admission temperature had risen from 98° to 
104. , ^ise from 40 to 64; and respiration had fallen from 36 

o 32. Temperature at death was 105® and thirty minutes post 
mortem was 105.4°. ^ j 

. ^^^cture through right middle fossa involving the 

greater wing of the sphenoid, and lacer- 
enidtirnr branch of the middle meningeal artery; firm 

temnftnl ^ ^ °'^cripying right middle fossa and extending over 
cxtrav-i^af^ ^ laceration of opposite temporal lobe ; small 

fi':sure Tl" pons; and small contusion in left Sylvian 

inferiorlv temporal lobe was flattened laterally and 

nienorh, and when the epidural clot was removed the brain 
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retained its position widclj' separated from the middle fossa — 
including the outer half of the anterior surface of the petrous 
portion of the temporal bone. The small superficial cerebral 
vessels were distended, and the surface between them, at first 
pale, was soon reddened by a blush generally diffused. Tlie sur- 
faces of cerebral section soon became deeply reddened and bathed 
in watery effusion. 

Case XLIV. — Primary Asymmetrical Radial Pulsation. 
Death. — child 2 years old fell two stories. The temperature on 
admission to the hospital was 100°; pulse 126; respiration 36. 
The right pulse was small, rapid, and irregular, the left only 
faintly perceptible; the pupils were dilated and the patient was 
unconscious. There was marked tonic contraction of the flexors 
of the fingers and c.xtcnsors of the forcann, and later general 
convulsions wiiich continued until death in the evening of the 
same day. 

Incision made soon after admission disclosed e.xtensive com- 
minuted fracture of both parietal, both temporal and right occipi- 
tal bones, and laceration of left posterior parietal lobe. 

Case XLV. — Alternating Asymmetrical Radial Pulsation. 
Recovery. — A man who had been found unconscious at the foot 
of a flight of stairs was admitted to the hospital with temperature 
96.4°, pulse 66, and the right radial pulsations much fuller than 
the left. The respiration was irregular, sighing and chiefly 
abdominal ; the left pupil was dilated and without reaction, the 
right contracted and responsive; the muscular system was com- 
pletely relaxed ; the tjrinc was retained and tlic clothing stained 
with fjcccs. Hemorrhage from the right car was constant and 
profuse, and there was blood in both nostrils. Some conscious- 
ness was .‘^oon regained and pupils became contracted and both 
responsive. The right radial jinlsc remained fuller and stronger 
tlian the left til! the fourth day when the left became the fuller and 
.‘•irongcr; and on the fifth day it was again the right, and on the 
sixth d.iy radial pulsations were symmetrical. On the ninth dav 
the radial pulse was once more the fuller and stronger, and on 
the tenth day jndsntions were agiin symmetrical. The right 
radial pulse contimied th.c stranger from the eleventh day, hut 0:1 
the twenty-third it dif;orc<! hut slightly from the left, and after- 
wards no ditTcrcJice w.as perccptilde and .all general svnmtoms 
ceased. Tije pay.:rcss of the ca<c was otherwise interesting. The 
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temperature rose on the second day to 102°, and there was a dis- 
charge of sanguinolent fluid and of disintegrated brain matter 
from the left ear, which on the third day was a simple oozing. 
The patient on the second day was exceedingly voluble and 
afterwards had occasional delusions of locality. Dilatation of 
the left pupil was persistent and was accompanied at times by left 
internal strabismus. The temperature became normal three hours 
after admission, then at once rose to 101.8°, and continued at 
high degrees, often above 103°, till the thirteenth day and after- 
ward was below 100°. The pulse rate was usually normal after 
the second day but occasionally rose to 100 and once fell to 44. 
The respiration was usually from 20 to 24 but at times subnormal. 

Case XLVI. — Secondary Asymmetrical Radial Pulsation. 
Recovery. — A man who had been struck by a trolley car was 
admitted to the hospital still unconscious: Temperature 994°> 
pulse 70, respiration 18 ; pupils symmetrically dilated and without 
reaction; internal strabismus; radial pulsations symmetrical; 
reflexes normal. 

Fifteen minutes later the pupils contracted, and the strabismus 
disappeared. Twelve hours later urine was retained. On the 
second day he was conscious and rational and vesical control was 


restored. On the third day the left radial pulse was fuller and 
stronger than the right; and on the fourth day radial pulsations 
were again symmetrical. No further symptoms. 

Case XLVII. — Secondary Asymmetrical Radial Pulsation. 
Necropsy. — The patient, whose manner of injur)’^ was unknown, 
Avas found in the street, conscious, slightly delirious, and Avitli 
hemorrhage from the nares. On immediate admission to the 


hospital his general condition was unchanged and his temperature 

Avas 102 ; his pulse 68, and his respiration 20. On the second 

day his pupils Avere contracted, his right pulse Avas Aveaker than 

the left, and his temperature rose to 105°. On the fourth day 

^ctal and vesical control wzs lost and he Avas stupid and droAVsy. 

e survived until the sixteenth day and consciousness Avas re- 

tained till the last twelve hours. His mental condition Avas 

vana e , usually stupid, droAvsy, irrational, restless, and at times 

A’^esical control AA'ere not regained; the 

hitdi Avidely so; temperature usually 

^ht’asvZ 1 the end Avas xo5.4°. 

The asymmetry of the radial pulsations continued, and as late as 
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the thirteenth day the greater ftilnc?s and force of tlie left pitl?c 
was noted. 

Lesions. — Fracture confined to the right orbital plate; no 
hemorrhages; no lacerations; intense hyperaimia and moderate 
oedema of the brain substance. 


Case XLVIII. — Secondary Asymniclrical Radial Pulsation 
Including Frequency. Recovery. — A man who had been struck 
with a bar of iron was at once admitted to the hospital, conscious, 
irrational and alcoholic. Temperature 99° ; pulse 88; respiration 
20. There was a lacerated wound over the parietal eminence and 
no other symptoms. On the second, fifth and seventh days the 
right radial pulse was fuller and more compressible than the left. 
On the third day the left pulse was 76 and the right 72, and on 
the sixth day respectively 84 and 79 in frequency. Left facial 
paralysis was manifest on the second day, and still c.xistcd in very 
slight degree when discharged from the hospital. The pupils 
were normal and rectal and vesical control was retained. Tem- 
perature rose to 103° on the fourth day with normal pulse and 
respiration, and to 102.4® on the eighth day with pulse and respi- 
ration still normal. On the twelfth day temperature was 9S.6®, 
and there were no symptoms. 

Case XXXVII affords an example of unequal pulse rales with 
pulsations otherwise symmetrical. 

Case XLIX. — Discrcf’ancy in Local Temperatures and .'Isytn- 
mctrical Radial Pulsation. Recovery. — A man fell eight or nine 
steps down a stairway. On admission to the hospital he was in 
coma with a profuse hemorrhage from the left car which, con- 
tinued two hours. The pupils were unequally dilated ; the right 
radial pulse was feeble, and right hand cold; the left pulse w.ns 
full and strong, and the left hand warm; and there v.-ns no 
apparent cxtcnial injury. Consciousness returned gradually am! 
was coniplctc in .rix hours ; the mental condition was tlien norni.il. 
There were no subsequent symptoms c.xccpt severe left frcnt.il 
pain and a sense of fulness in the head. -At the first obsfrv.itmn 
made five hours after admission, the temperature w.as to.; . tor 


pulse 06. and the respiration 36. T^atcr in the s.irnc day 
perature w.is iOD®-io3'’, puke 9?k-J38. rcspir.aticn still 58. 
w.ard the tcmpcr.alurc was oo*' and puke h.ad no n 


tltf tfrn- 


peculiarity. 
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No definite relation was found to exist between intra- 
cranial tension and the general arterial pressure which might 
remain normal or be either increased or diminished, or might 
vary in the progress of an individual case. The cases selected 
for examination as to this relationship were such as well indi- 
cated the increase of intracranial tension by some of its char- 
acteristic symptoms, as loss of consciousness, high temperature 
ndth infrequent pulse, pupillary disturbances, and lack of 
rectal and vesical control. Arterial pressure was increased in 
a small minority of cases, markedly lessened in a much greater • 
number, and normal or slightly lessened in the great majority. 

IV. — Respiration. — The respiration in ordinary cases is 
not characteristic. In general, it is oftener than otherwise 
moderately accelerated in the beginning, and in fatal cases, as 
with other injuries and disease, becomes veiy frequent towards 
the end. In recovering cases which are not greatly prolonged 
there is not usually a notable acceleration; and whatever the 
issue is to be, even with primary general shock, it is often 
primarily normal. Peculiarities of rhythm occasionally occur, 
and stertor, sometimes a symptom, is less frequent than usually 
supposed. 

There is, however, a class of cases in which respiration is 
diagnostic. In these it may be shallow with cyanosis and 
pulmonary oedema; or it may suddenly cease, or be progres- 
sively retarded until there are not more than one or two respi- 
ratory acts in the minute. In either event tliere is subdural 
hemorrhage, pial or cortical, in one or both posterior basal 
fossae. Indirect pressure exerted through the dura mater by 
an epidural hemorrhage does not produce the same result. 
The phenomena in the first instance seem to be due to direct 
pressure upon the intracranial portion of the pneumogastric 
nerve. It is of course assumed in diagnosis that cases are to 
be excluded in which with, cardiac failure bronchial rales are 
formed in ariicnlo mortis. In the second instance pressure is 
made upon the respiratory ganglia either by a limited clot 
or by the mass of fluid blood extravasated. These pressure 
conditions may occur separately or together, and cyanosis 
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»my be the result of retarded respiration without the direct 
pulmonary lesion. In one case noted there was no hemorrhage 
into the fossK and the pressure upon the medulla was made by 
a clot formed from blood' derived from the ventricles. 

There is reason to believe that a clot sometimes begins to 
form upon the medulla and is later washed away by continued 
hemorrhage. This may serve to explain instances of very 
slow primary respiration which soon becomes and remains 
normal or frequent. Special reference was made to such a 
case in a previous consideration of this subj'ect.^" The res- 
piration was five in the minute on first examination and sub- 
sequently ranged from thirty-six to forty-six till death. Small 
coagula found upon the medulla were thought to be probable 
“ traces of a larger hemorrhage which primarily encroached 
upon its lateral aspect and at that time retarded respiration.” 

Compression of the medulla was noted in 34 cases, in 23 of 
which the nature of the lesion was made manifest in post- 
mortem examination. In five instances, all of gunshot wound, 
death occurred at once or in the ambulance without opportunity 
for observation of symptoms if any existed, but in each the 
identity of the fatal lesion was unmistakable. In 24 of the 
remaining 29 cases re.spiration w’as progressively diminished in 
frequency and in the 5 others its cessation was sudden. In 
all cases primary temperature was below or but slightly al>ove 
normal ; in nearly all, consciousness was lost on admission : 
and in more than one-half, respiration primarily was abtior- 
mally infrequent. The interference with respiration usually 
occurred, if at all, very soon after the injury was received, but 
was .sometimes deferred for several hours, and in one instance 
\intil the sixth day. Death followed in from a few moments 
to a few hours, and as in asphyxia generally the cardiac pulsa- 
tions continued for an appreciable time after respiration had 
ceased. Other subarachnoid cfTusions, innammaton- or simply 
fcdcmatous. <iid Jiot check the respiratory movements. 

In the 23 c.ases .subjected to post-mortem cxraninntion the 

*’ !Jt* cit . |>, «oj. 
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usual complication of lesions existed, but the hemorrhage into 
the occipital fossae was always present ; and in a large propor- 
tion of cases a clot rested upon the medulla, and often with no 
other considerable hemorrhage. If the clot was absent the 
basal hemorrhage was large. The clot often extended over 
the pons, but when confined to that part, as was to be expected, 
it did not affect respiration. 

This peculiar respiratory default can hardly fail of recog- 
nition, and it can rarely be anticipated; but the fact that a 
serious intracranial hemorrhage has occurred may be obvious, 
and with it an abnormally infrequent respiration is to be re- 
garded as suspicious. A lesser number of respirations than 
fourteen in the minute occurs in a few instances, and in nearly 
all of these it is the precursor of a fatal result, and probably 
indicates a medullary compression. On the other hand in 
nearly 50 per cent, of such compressions primary respiration 
was normal or abnormally frequent; so that while a primary 
infrequency of respiration may have some prognostic signifi- 
cance, its absence can have none. 

While apnoea from direct compression of the respiratory 
ganglia may have no great prognostic or therapeutic value it 
is a definite s3rmptom and result of intracranial injury and an 
integral part of its history, and as such still has a special 
interest and importance. 

Peculiarities of respiratory rhythm, of which the Cheyne- 
Stokes is an example, are not confined to this class of injuries 
and when they exist are attributable to cerebral lesion. 


illustrative cases. 

Case L. Progressive Retardation of Respiration. Necropsy. 
—Ambulance history: coma; extreme shock; wound over left 

eye ; right pupil contracted, the left dilated, and both immovable; 
no hemorrhages. 

the hospital : patient unconscious ; pupils as 
cold; face slightly cyanosed; marked 
mos • hemorrhage in both eyes ; slight right exophthal- 

exes a sent ; lack of vesical control ; hsematerriesis ; tern- 
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perature 98.2°, receded to 98®, and post mortem was 98.6° ; pulse 
69-120-90; respiration on admission, 14; in one hour, 12; in two 
and one-half hours, 9; in three hours, 5; in three and one-fourth 
hours, 3 ; two minutes later unclianged ; three to ten minutes later 
still, 2 ; and in articulo mortis, ten minutes afterward, 1 ; cyanosis 
then extreme. 

Lesions. — Fracture extending from floor of left middle fossa 
through both anterior basal fossse, comminuting left orbital plate : 
thick epidural clot compressing laterally left frontal and temporal 
lobes; rupture of left middle meningeal artery at its bifurcation; 
pial hemorrhage in right posterior basal fossa with clot c.xtcnding 
over pons and medulla; general hyperaemia and marked cerebral 
oedema; limited contusion of orbital convolutions. 

Case LI. — Progressive Retardation of Respiration. Ne- 
cropsy. — Pistol-shot wound through right temporal fossa; per- 
manent unconsciousness ; unsymmctrical dilatation of pupils ; left 
corneal reflex absent; urine retained; some pulmonary cedema; 
temperature 96.4° to 96° for five hours and later declined to 
95.6°; pulse 85, 94, 80; respiration on admission to ho.'jpifal, 14; 
for one and one-half hours, 12; in two and onc-half hours, 10; in 
three hours, 8; in four and one-half hours, 6 ; in five hours, 4 ; and 
a few minutes later in articulo mortis, 2. Cardiac action s.iid to 
have continued for three minutes. 

Lwiojis.— Bullet severed right middle meningeal artciy, passed 
through third right temporal con\’o!ution, and wa.s lodged in the 
posterior part of the inner border of the right temporal lo!>c; 
sni.all piece of botie driven in advance of the bullet found between 
the right lateral columns of the medulla; large juixed epidural 
and cortical clot filled middle fossa, spread over whrdc right 
hemisphere, and lliickly covered pons and medulla ; hypcr.cmin of 
right hemisphere including basic ganglia of considcmble intensity. 

Case LIT. — Abrupt Cessation of Respiration. Necropsy . — 
Patient fell fifteen feet and struck his head upon the pavement. 
On immediate admission to the hospital: uncon‘^doi:s : ijcnu.r- 
rhngc-s from nose and mouth ; orbit.al ecchymoses; ^iiglu becra*;'*;! 


of left ear from which blood 
auditory rnc.'itu.s ; right pupil 


had trickled <!cc]» into iNtt r!:;-'* 
contracted and innnov.ddr ; ’rj: 


pupil dilated and feebly reacting to ligl'.t : vomitin 
patellar icile.xcs absent; hemijdcgia and .^^a'•'-the^ 
right, and incomplete on left side and of right 


;g .at ir.trr. , 


rt 
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normal; temperature 99°; pulse 45; respiration 10. Twenty- 
two hours later temperature 101“ ; pulse 80; and respiration then 
normal ceased abruptly. Radial pulsations, 80 to 90 in the 
minute, and of good force, continued for an appreciable time 
afterwards. 


Lesions. No injury of scalp except some slight contusion 
of its deep surface in the left frontal region ; left temporal muscle 
infiltrated with blood; fracture extending from a point in left 
parietal region directly above the ear across petrous portion and 
middle basal fossa into orbital plate which it comminuted; no 
epidural hemorrhage ; thick cortical clot covering anterior part of 
e t temporal lobe, from which a thin sheet of blood extended 
over whole left frontal and parietal lobes, anterior part of left 
occipital lobe, and first and second right parietal convolutions. 

00 rom left temporal region had also flowed through the 
bylvan fissure, forming a clot which extended along the median 
me rom a point anterior to the optic chiasm to the posterior 
° the pons, and was a thick sheet over the left lateral half 
o a commissure. ^ The hemorrhage was entirety derived from a 
sceration which largely excavated the temporal lobe, and 

cortex at only a single point. The brain was 
moderately hypersmic and oedematous. 

ic dm ^ the respiratory phenomena of this case 

^ 4.- respiration on admission was due to 

was reaching the medulla, and the effect 

oassTD-P pressure was relieved by the onward 

tion ^ before coagulation. The final sudden cessa- 

the med.tJi ^ ^ ^ renewed extension of hemorrhage over 

into the occiphal 

orrhaec f Respiratory Failure from Ventricular Hem- 

admitted to Patient fell down stairs and was at once 

97-4° ■ nulsp •’ ^^ternal injuries; coma; temperature 

-d ’’'"“""“S' f™- -Sht Ir, no.e, 

dilated and witn <■ turned to the left, pupils symmetrically 
muscles of both uDDerfln?f’°"’ patellar reflexes exaggerated; 
on right side* inoc c o"’cr extremities spastic, more marked 

" r 7--' 

vc.sical control nnit 1 •’ • spasticity, loss of rectal and 

■ ••■nd deviation of eyes to the left whieh continued 
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until death on the third day. The pupils became contracted but 
were still without reaction, and the right radial pulse was fuller 
and stronger than the left, on the second day ; and the respiration 
was Cheyne-Stokes on the third day; temperature on the second 
day was 97.4° to 102°, and on the third day 101'’ to 103®. The 
respiration just before death rather suddenly fell to 5 to 4 in the 
minute. 

Lesions . — Fracture extending from right occipital fossa 
through groove for lateral sinus, and petrous portion of temporal 
bone; complete excavation of left frontal lobe, and laceration of 
right occipital lobe. Cortical hemorrhage over left anterior 
parietal region; fluid blood filled lateral ventricles and escaping 
through fourth ventricle formed clot upon the medulla. 

Case LIV . — Gunshot Wound of the Brain rcitji Immediate 
Death. Lesions . — Bullet of 0.32 calibre furrowed base of frontal 
lobe, passed obliquely inward and backward, perforated temporal 
lobe between first and second convolutions, and perforated dura 
mater, fractured squamous portion of temporal bone, and fell 
back into tlie cerebral cortex; no epidural hemorrhage; cortical 
hemorrhage confined to the basal furrow and to anterior .surface 
of pons and medulla. 


(To be continued.) 



SKIN GRAFTING AT THE JOHNS HOPKINS 
HOSPITAL. ■ 


BY JOHN STAIGE DAVIS, M.D., 

OF BALTIMORE, MB., 

Assistant Surgeon in the Out-patient Department of the Johns Hopkins Hospital. 

This paper is based on a review, of 544 house cases which 
have been skin-grafted in the clinic of Dr. Halsted at the 
Johns Hopkins Hospital. In this series all types of gia ts 
have been used, and skin defects on almost every part of t e 
body have been grafted. 

Technic for Thiersch Grafting: Preparation of the Skin 
from which the Graft is to be Cut . — Shave the selected area 
and scrub carefully with green soap and water, and rinse wit 
water. Sponge with ether, followed by 70 per cent, alcoho , 
then with Harrington’s solution (bichloride of mercury, 9 gr- > 
hydrochloric acid, 60 c.c. ; water, 330 c.c. ; alcohol, 600 c.c.) 
and finally wash thoroughly with bichloride of mercury solu- 
tion I ; 1000. Again wash carefully with sterile normal salt 
solution, and apply a sterile gauze dressing, wet with normal 
salt solution until ready to cut the graft. (When Harring- 
ton’s solution is omitted use 95 per cent, alcohol and continue 
as above.) The grafts are almost always cut from the thigh, 
and usually from the right one when practicable. The anterior 
and inner portion is the first choice, the external aspect next, 
and finally, if necessary, the posterior portion. Occasionally 
the skin from the arm or leg is used. 

Cutting the Graft . — ^Place a small sand-bag beneath the 
thigh in order to give a better surface from which to cut. 
.\rrange the usual sterile dressings about the selected area. 
Care must be taken that no carbolic or bichloride solutions 
be brought into the field or touch the grafts, either on the 
dressings, gloves, or instruments. 

The Catlin knife and the boards after being boiled are 
542 
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placed in salt solution, and the sterile rubber protective is 
removed from the bichloride solution, and also put in salt 
solution. 

The skin wet with salt solution is then put on the stretch, 
and held as flat as possible by means of two sterile boards 
about 8 inches long, placed quite close together at right angles 
to the length of the limb, the first being held by the assistant, 
and the other by the left hand of the operator. 

The edge of the sharp Gatlin knife is then engaged in the 
skin between these boards and held almost fiat against the limb 
(Fig. i), and by a rapid sawing motion the graft is cut, the 
knife closely following the board in the hand of the operator, 
which is drawl slowly along in front of it (Fig. 2). The 
graft is cut at a level which will include the tops of the papil- 
lary layer of the corium, and only a slight amount of bleeding 
will follow. 

After cutting the graft, it is picked up upon a piece of 
rubber protective, the raw surface being c.xposcd. The whole 
is then placed upon a board and by means of a smooth 
instrument the graft is spread out evenly (Fig. 3). It is then 
covered with gauze wet in salt solution until the area to 
grafted is ready. For several years the large grafts on the 
defects following operation on breast ca.ses have been button- 
holed here and there to get rid of air bubbles. 

Application of the Graft . — Being sure that all bleeding hac 
ceased, the protective on which the graft is spread is placed 
over the defect so that the graft is nc.xt to the wound. Then 
gradually the protective is lifted up and the graft is scp.aratcd 
and left in place. It is pressed down evenly osi the wottnd 
with pieces of g.auzc in order to get rid of any air bubbles, 
and to make, it adhere as closely ns possible. Sb.oidd ntorc 
than one graft be needed, they arc placed .so th-al they sb.ghtly 
overlap the edges of the wound and of tlie adj.accr.t gr.aft^. 

Preparation of the Surface to be Grafiea.—li th.c gr-aft 'b- 
to be applied to a clean fresh, wound it is i’uportant to 
that all hemorrhage Itas ce.ascd. and that the v/ound i* r.'; dr;, 
a*; po<<.ih!r, }f n granulating wound to gr.af'.cd, 0 o 
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only necessary that the granulations be in a perfectly healthy 
condition before the grafting is attempted. 

In a few cases the grafts have been applied directly to the 
healthy granulating surface after cleansing this surface as 
thoroughly as possible with irrigations, gauze pledgets, and 
wet compresses, being careful not to cause any bleeding. 
Lauenstein’s method of rubbing off the granulations with 
sterile gauze tampons has also been used, but usually the 
granulations were thoroughly removed with a curette or 
scalpel down to the firm base, and the grafts applied. In 
addition to the above the unhealthy skin edg^ were excised 
and gridiron incisions made through the hard fibrous base 
of the ulcer to healthy tissue beneath, extending out into the 
normal surrounding skin, in order to obtain a better blood 
supply. In some old chronic ulcers the entire ulcer, including 
edges and base, was excised down to healthy tissue and the 
graft then applied. 


Dressing of the Grafted Surface . — Since April lo,’ 1895, 
w en sterile silver foil was first applied in this hospital as a 
dressing to the grafts, it has been used almost exclusively, and 
with excellent results. It is put on in several layers and over 
t e last layer are placed the porous sheets of paper which come 
etween the silver leaves. This dressing allows the secretions 
o come through and be absorbed by the gauze which is placed 
a ove It. The dressing is secured by a bandage and the part 
innm I ized. The first dressing takes place ten days later. 
Dressing of the Area from which the Graft is C«f.— All 
sor s of dressinp have been tried, but the one finally adopted 
• , ^ satisfactory and comfortable is sterile boric acid 

evf^n protective. This dressing 

is <Iistance beyond the margins of the wound and 

put a ^ ^ of adhesive plaster, and over this is 

put a do stenle gauze dressing and a bandage. 

factory ^raftf described- the largest and most satis- 

eonstant practice” ^ requires a skilful hand and 

I" rtc followin,, aatistics I have used this classificatiou : 



Uiiirds in '’’='^^;,o°Uie'sU0tcb, 
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autoderniic, where the graft is obtained from the same indi- 
vidual ; isodermic, where the graft is obtained from another 
individual of the same species; coodcrmic, where the graft is 
obtained from a lower species. 

In the cases reported here, the large majority have been 
those in which it seemed best to use thin grafts, this being 
especially called for in covering the defect in the skin left by 
a complete breast operation. Most of the grafts were obtained 
by the modified Thiersch method as described above; a few by 
Reverdin’s epidemiic method ; and one or two by Lusk’s blister 
method. Comparatively few thick grafts have been used, only 
21 cases in all, 12 being whole-thiclcncss sessile flaps, and 9 
whole thickness pedunculated living flaps, from a distant part. 
Sliding plastic flaps from the adjacent skin were used when 
possible, and the defect immediately covered with a Thiersch 
graft. A number of cases have been grafted in the out-patient 
department whose records I have been unable to obtain. 

The ulcers following breast operations were allowed to 
heal by granulation until July 6, 1896, when one was grafted 
for the first time by Dr. Bloodgood. On October 5 of the 
same year a partial immediate graft was tried at the lime of 
the operation, also by Dr. Bloodgood; and since that time 
practically every defect following a breast operation in which 
the skin edges could not be approximated has been grafted 
with a complete immediate graft. 

The graft was spread on protective first on March 7. 1S96. 
which procedure greatly facilitates placing it ist position. TIjc 
attempt is always made to cover the defect with a single graft, 
consequently very large single grafts have been cut. Tiic 
notes on the measurements of both defects and grafts to be 
covered arc very incomplete, but the following taken after 
cutting may be mentioned : 8 x 10 cm., 8 x J2 cm., 8x16 cn.. 
tox 18 cm.. 12 X 12 cju., 16. X 16 cm., and 15 .x 16 x 1.5 cm. 

( irrcjpilar sha{>c). Results show that ihc.-e larger gntfis take 
as well as the smaller ones-. Sire of ilefect to Ive covered: 
8x10 cm.. lox to cm.. toxi2au.. n x n cm.. 12 x !2fm. 
12 x T.< cut., j.t X t.} cm,. 15x1? cm.. 20 x 20 cm., and to x 2.: 
cm. 
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Thin Thiersch grafts of uniform thickness take better than 
those of varying thickness. Large gi'afts cannot be cut from 
a fat or flabby thigh. 

Several recontractions have taken place under Thiersch 
grafts, especially those placed on the palm of the hand, and 
there seems to be no doubt but that a whole-thickness graft in 
this and other exposed locations would be more satisfactory. 

Several cases of phlebitis of the long saphenous vein 
followed cutting grafts from the left thigh; and for this 
reason the right thigh is used whenever practicable, no case 
of phlebitis having yet followed cutting on this side. 

In quite a number of cases black Thiersch grafts have, 
been placed on white patients, and white grafts on black 
patients, with fair results. The pigment disappears or appears 
after a comparatively short time in Thiersch grafts, but there 
is no case in our series which will show the effect of the 
pigmentation of a whole-thickness graft thus transplanted. 

When more skin than was required was cut, in several 
cases it was grafted on the wound from which it came with 
complete take. 

What seems to be a failure at the first dressing will some- 
times turn out very well, and vice versa. Some grafts are 
moist and there is considerable secretion throughout the heal- 
ing process, while others are perfectly diy. In the moist 
variety a strong characteristic glue-like odor is often noticed. 
This moisture is probably due to secretions which are held 
back by the silver foil and paper, which becomes saturated 
soon after the operation, and then dries and forms an im- 
permeable dressing, preventing the further escape of the 
secretions and also the ingress of air. Any one who has 
dressed grafted wounds covered with silver foil and paper 
vill have noticed this fact in many cases, while in others the 
secretions do pass through and leave the wound dry. This 
‘•ttcr is especially noticeable in those instances where alcohol 
lb not u^ed to moisten the paper in order to make it adhere 
more cIo.,ely. In fact if tlje paper is used at all on these 
ca . . \,hich is unncce.ssar}'. it should not be moistened with 
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the alcohol, both for the reason mentioned above, and also 
because the alcohol is injurious if it should soak through to 
the graft It is best therefore to omit the paper and alcohol 
and to place dry gauze immediately next to the foil. 

Too much pressure of the dressing on the grafted area may 
cause sloughing of the freshly applied graft, and a‘ heavy 
dressing, causing too much heat and sweating, is to be avoided. 
In the majority of cases the wound caused by the cutting of 
the graft is healed some time before the patient is ready to 
leave the hospital. 

In this scries I have counted as a single case all the graft- 
ing done on any one patient during that particular hospital 
admission. For instance, if the patient is grafted two dif- 
ferent times, or has two defects grafted at the same time, 
both being complete takes, then this is called one complete 
take. 


Should one graft completely take and the other partially 
take, then this would go under complete and j)artia! takes, etc. 

General Summary. — Taking a general .summary of the 
cases grafted we find that there were 2S6 breast cases, SS leg 
ulcer cases, 85 miscellaneous ulcer cases, 76 contraction cases, 
and 9 defects following excision of keloids, etc., making a 
total of 544 cases, of which 3S3 were females and 161 male.c. 
The average age of the complete takes wa.s 42 years, the 
youngest being 3 years and the oldest 79 years. 

Variciy of Grafts . — 497 autodcrmic Tluersch, 13 i.^odcnnic 
Thiersch, 10 anlodermic and isodermic Thicr-sch, 11 nuto- 
dermic whole-thickncs.s se.ssilc flaps, 6 autodcrrnic wisolc- 
thickness living flaps from distant parts, 3 autodcnnic Tiuerscli 
atul living flaps from distant jjart, 1 autodcrmic Thiersch and 
whole-thickness sessile flap, t autodcnnic Reverdin and is.Hkr- 
mic Tiiicrsch, i autodcrmic Thiersch and Reverdsn and 
isodermic ThieriJch. 1 zoodennic. from dog. Ah<<gcthcr tiirrc 
were 40 cases in which isodcnnic Thiersch grafts were applscd : 


to were complete takes, 16 were partial takes 
failures, thus showing that isodermic grafts .are 
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were used: 10 whole-thickness sessile flaps, with 9 complete 
takes and i partial take ; and 9 living flaps, with complete take 
of all of these. 

Dressings. — Silver foil, 442; 52 gauze, wet with normal 
salt solution, covered by rubber protective; 21 rubber pro- 
tective and dry gauze; 2 gauze, wet with bichloride; i olive 
oil and protective; i collodion and protective; 25 not stated. 

Result of Grafting. — Complete takes, 341; 168 partial 
takes; 14 complete and partial takes; i partial take and failure; 
3 complete, partial take, and failure; 17 failures. 

Condition when Discharged from the Hospital.— Reakd, 
41-2, 115, with granulating wounds, for the most part small; 
13, no discharge note; 4, died. 

Using the 69 partial-take breast cases as the base number, 
we find that the average length of time in the hospital after 
operation, of breast cases with complete take of immediate 
Skin graft, is about 20 days; of partial-take immediate graft 
IS a out 28 days ; and where no graft was used about 35 days, 
llie 69 complete takes were all discharged healed. Of the 
partial takes, 22 cases were healed, 44 cases had small granulat- 
ing wounds, in 3 cases the result was not stated. Where 
lere uas no graft the great majority w;ere discharged with a 
air y arge granulating area. These figures show that graft- 

g sue \ cases, even if not completely successful, hastened 
considerably the healing process. 

general health of the patient must be 
nnH consi eration when skin grafting is contemplated, 
r ^ ^ successful must only be transplanted to 

indivJrl ^ grafts do not take well on luetic 

aftc enfr ^«st touch the flaps before or 

maioritv general anaesthetic is necessary in the 

to cover ^ ''here large grafts are removed. It is best 

healinjr is iu J 3 - single large graft if possible, as the 

u2d and r '' if several small flajis were 

the graft has nm ^ ^ii^cr foil immediately over 

paper and not to use aTcohol’”''! ‘‘ 

dressings arc also ve^ satisfactory 
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Grafting, even if only partially successful, in the majority 
of cases will shorten the time in the hospital and accelerate 
final healing. Partial grafting nearly always stimulates epi- 
dermal growth from the edges of the wound, 

Autodermic grafts take somewhat better than isodermic, 
but isodermic grafts arc much more successful than is gen- 
erally supposed. When a black superficial graft is applied to 
a defect on a white person the pigment disappears sooner or 
later, and vice versa. The majority of Thiersch grafts, espe- 
cially on breast cases, that I have examined were still adherent 
throughout tlie greater part of their extent. The shrinkage 
in the size of a wound after grafting is in some cases quite 
remarkable. 

Contraction is prevented to a large extent by grafting, 
although it sometimes occurs, especially under Thiersch grafts 
on e.xposed positions, such as the palm of the hand. In such 
locations the whole thickness of the skin should be trans- 
planted. Slough of the axillary flap in breast cases has little 
effect on the healing of the grafts, as in many of the complete 
takes there was slough of the flap, and in many of the partial 
takes there was no slough. Mild wound infection, such as 
P3'OC)'’ancus, seem to have little effect on the ultimate healing 
of the graft. 


CYST OF THE ROUND LIGAMENT OF THE LIVER. 

BY M. S. HENDERSON, M.B., 

OF ROCHESTER. MINNESOTA, 

Surgical Assistant at St. Mary’s Hospital. 


After a somewhat superficial search through the literature 
for data on the subject, the following report of a case is 
thought worthy of recording on account of its apparent rarity. 
Comparatively speaking, numerous references have been found 
of cysts of the round ligaments of the uterus but none of 
cysts of the round ligaments of the liver. This case is the 
only one of the kind that has been met with in the Mayo Clinic 
at St. Mary’s Hospital. 

E. A. M., male, aged 41, presented himself for examination 
January 13, 1909. His complaint was the presence of an abdom- 
inal tumor. The following history was given. 

One morning, about eight years before, on attempting to 
straighten up after stooping to lace his shoes, he was seized with 
a violent cramp in the region of the umbilicus. He was unable 
to stand erect on account of the excruciating pain, and had con- 
siderable difficulty in getting to his bed. The pain gradually 
lessened, and after a good bowel movement, the result of an 
enema, he was free from discomfort. There was no nausea and 
no vomiting during the attack. This attack was the only one of 
the kind that he had ; but his business affairs w’ere exacting and 
his general health began to fail. Symptoms at this time were 
indefinite ; he was treated for neurasthenia, and soon after, while 
being examined by his physician, an abdominal tumor about the 
size of a lemon was discovered, the exact nature of which was 
doubtful. Laparotomy was advised, but deferred. Under treat- 
ment for his nervous condition he improved, was able to resume 
his business, and as the tumor gave him no discomfort the opera- 
tion was put off from }‘ear to year. The tumor gradually in- 
creased in size, however, until at the time of our examination it 
v. as about the size of a head. 
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Physical examination showed a rather thin, dark complexioned 
man. Heart and lungs negative, as were also the blood and 
urinary findings. On palpation of the abdomen a freely movable 
fluctuating tumor was to be felt. When left to assume the natural 
position, it was seen to be just to the right of the umbilicus and a 
little below it. It was not tender, there was no tympany over it, 
and it did not move with respiration. The movement downward 
was more limited than the upward and lateral movements, as it 
could be easily placed in either flank or be pushed up beneath the 
liver. A positive diagnosis could not be made, but an exploration 
was advised and accepted. 

Operation, February 12, 1909, by Dr. W. J. ^layo; A median 
incision below the umbilicus was made, and upon opening the 
peritoneal cavity a straw-colored thin-walled cystic tumor about 
the size of a child’s head presented immediately beneath the 
abdominal wall. The tumor w’as anterior to the omentum which 
was found tucked up behind it. Putting in the hand to c.xplorc 
for the site of the attachment, it was found to be intimately 
associated with the abdominal wall, just above the umbilicus. 
The incision was accordingly elongated to two inches above the 
latter, by which means the cyst could be partially delivered out- 
side the abdomen. Gauze dissection was used in freeing it from 
its pedicle, causing very little hemorrhage, as there were no 
vessels of any size running to it. It was then seen that the cyst 
had its origin in the lower two inches of the rovind ligament of 
the liver, where the latter is closely attached to the abdominal 
wall. The cyst was removed without rupture. A photograph 
was taken which is shown herewith (Fig. i). 

The patient’s recovery was uneventful. He left the hospit.al on 
the twelfth daj’, and for his home in three weeks from the tmw 
of operation. 



HOUR-GLASS STOMACH.* 

BY WILLIAM A. DOWNES, M.D., 

OF NEW YORK, 

Associate Attending Surgeon to the New York Hospital; Assistant Surgeon to the 
General Memorial and St. Francis Hospitals ; Instructor in Surgery 
Comeli University Medical College. 

Although twenty years have elapsed since Bardeleben 
reported the first operation for the relief of hour-glass stom- 
ach, and nearly 200 operated cases have been recorded in the 
literature during this time, the obscurity often attached to 
the diagnosis, the difficulties to be overcome in the presence 
of marked adhesions and distorted anatomical relations and 
the final solution of the problem by applying the correct opera- 
tive procedure, afford sufficient reason for calling the atten- 
tion of this society to a single case which, in part at least, 
was of my own making. 

N. T. Female, aged 33, was admitted to the General Memo- 
rial Hospital in the service of Dr. Wm. B. Coley (to whom I am 
indebted for the privilege of operating upon and reporting the 
case) December ii, 1906, with a typical histor}^ of acute perfor- 
ating gastric ulcer. Operation seven hours after perforation. 
The opening, an unusually large one, was situated on the anterior 
surface of the stomach, midway between the lesser and greater 
cur\'atures, about five inches from the pylorus. It was sur- 
rounded by a thickened indurated area, one and one-half inches 
in diameter. The size of the opening (which would easily admit 
the tip of the index finger), the induration and the favorable 
location, made this seem an ideal case for excision, and, accord- 
’ngly, an elliptical area measuring about three by two inches was 
removed. The incision was closed with chromic gut in the 
usual way, transversely to the long axis of the stomach. The 
suture line extended up |p but did not encroach upon the lesser 
curvature. The abdominal cavity was not flushed, but a small 
P ^ct containing mucous and gastric contents situated betiveen 

Re„d before the Kcv.- York Surgical Society, April 28, igog. 
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coils of intestine and omentum just to the left of the median line 
was swabbed out and a cigarette drain introduced through die 
lower angle of the wound. Drainage removed on fifth day. 
Wound healed without suppuration. The patient made a good 
recovery and at the time of her discharge from the hospital. 
January 17, 1907, had gained eleven pounds in weight She 
soon resumed her -work (that of a housemaid) and continued in 
excellent health, weighing, in July, 190S, 149 pounds. 

During the September following, that is three months less 
than two years after the operation, she began to suffer from “ gas 
in the bowels ” which was accompanied by a dull pain coming 
on about two hours after eating and extending from the left 
hypochondrium down to the umbilicus. Eating meat caused 
exaggeration of the pain and was usually followed by vomiting. 
Tliesc symptoms became progressively worse, and her decline 
was as rapid as had been her gain following operation. She was 
rc-admitted to the hospital October 8, weighing 130 pounds. 
Lavage, dieting, and rest in bed, afforded slight relief to the symp- 
toms, but did not check the loss in weight which had fallen during 
the subsequent three weeks to 117 pound.s. Dr. Harold Barclay 
examined the stomach on four occasions during these three wcck> 
with the following results: 

Upon distention a:i unusually large cardiac portion could be 
readily mapped out, but the pyloric portion could not be dis- 
tended. This was attributed to adhesions binding down this 


part of the stomach which in turn gave rise to the symptoms. 
On each of these occasions she had been given on the cvctiing 


before a meal composed of a meat sandwich and from fiitccn to 
twenty raisins. The washing at the first examination brought 
back 50 C.C. of stomach contents, consisting of meat and misms. 
The washing at the second, as well a.s at the fourth examination, 
brought up nothing; at the third washing lao c.c. were obt-mnem 
Hydrochloric acid present : no lactic acid. Xo blood in w.as 
at .any time. X’o tenderness in cpiga.'^trinm. The posM *’• 
hour-glass stomach was strongly considered. br,l adbc.'!on< '.a . 
ing down the pylorus, with pyloric spasm ’ was thougfi, to 


most Hkclv diagriosis. ,, 

Operation, Xovemher 12 . JOoS. 

incision from ensifonn to the umhilicus. Tiu- gr^.a.e. . 

had been catJght up on the .abdominal wall ,at tb.e ‘ue • ■ 
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scar, and had to be cut across before the stomach could be ex- 
posed. Then a tumor could be felt involving the stomacli and 
liver, which at first was thought to be cancer; but after com- 
pletely exposing the stomach this mass was found to be composed 
of dense adhesions binding the anterior wall and lesser curvature 
to the under surface of the left lobe of the liver. A typical hour- 
glass stomach with a cardiac pouch about twice the size of the 
pyloric pouch, was disclosed (Fig. i). The channel connecting 
the pouches would just admit the tip of the index finger plus the 
invaginated stomach wall. The cardiac pouch extended well up 
under the ribs and its wall Avas markedly thickened, Avhile that 
of the pyloric portion Avas normal in appearance ; the pylorus Avas 
not stenosed. The adhesion betAveen the stomach and liver AA'as 
so extensive and so completely organized, that it Avas out of the 
question to separate these structures; for this reason and the 
fact that the pouches could easily be approximated — in the pres- 
ence of a patent pylorus — ^gastrogastrostomy Avas decided upon 
as the operation best suited to the case. This Avas easily accom- 
plished Avith the aid of stomach clamps, and a three-inch vertical 
incision AA’as so placed that the pouches communicated freely at 
their loAA-est points (Fig. 2). Convalescence rapid and unevent- 
ful. Discharged December 2, 1908, and returned to Avork four 
Avccks later. At this AA'riting, four months after operation, she 
AA’cighs 146 pounds — a gain of 29 pounds — and can eat food of 
any kind AA'ithout distress. 

I feel that it is hardly necessary to A’enture the opinion- 
that had posterior gastro-enterostomy been added to the orig- 
inal operation — and the patient could easily have stood it, the 
conditions requiring the second operation aa'OuM not have 
arisen. As to the factors entering into the cause of the com- 
p ication ^ under discussion, not the least Avas the cigarette 
ram AAhich had been so placed that it preA’ented proper descent 
with the result that this structure adhered to 
>e a { ominal Avail throughout the loAA'er half of the incision, 
n turn, the normal excursion of the stomach Avas litnited, 
ms imi ting die formation of perignstric adhesions. The 
riction, lUAolAing, as it did, almost the entire circum- 
rtuce o t ic stomach at the junction of the middle and distal 
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thirds, was composed largely of cicatricial tissue whidi was 
undoubtedly just as important an clement in the fonnation 
of the stricture as was the liver adhesion. Whether other 
ulcers were present and were overlooked at the time the one 
which perforated was excised, or the cicatrix resulting- at tlie 
site of excision accounts for this scar tissue, I am unable 
to say. We know, however, from the writings of men best 
fitted to pass judgment on the subject, that ulcers which ex- 
tend transversely to the long axis of the stomach, in the 
process of healing do lead to hour-glass stomach — in fact this 
is the most frequent cause. If you recall, the suture line in 
this case ran in that direction, and knowing, as we do, that 
any wound of the stomach or the intestine tends to contract, 
especially if in its closure a proper apposition of the mucotis 
membrane is not obtained, I am therefore inclincti to believe 
that the cicatrix was a factor in the fonnation of the stricture 
and that the suture line was wrongly placed. In the future, 
if I have occasion to excise an ulcer of the anterior wall, I 


shall make the incision parallel with and not transverse to the 
long axis of the stomach — as is the custom — first applying 
stomach clamps to control hemorrhage. I shall also disjx;nse 
with drainage after operation in this region. c.N'cept in the 
presence of an abscess or fistula, and then will sec that the 
drain is so placed that it will interfere with the omentum 
as little as possible. 

As to the second operation I am not sure, upon rcficciion, 
but that gastro-cntero.stomy would have just as well met the 
immediate indication and, at the same time, have been a 


safeguard against the recurrence of ulcer. 

frequency . — ^Thal hour-glass .«tomach is not of it! frequent 
occurrence, is shown in ever}' large serses of cases of uacr 
of the .stomach c.xamiticd l)oth at nniopsy and on the operatit g 
table. GrCinfcUl of Copenhagen, quoted by Veyra«at. Wound 
tljc stomach to 1)c the .<cnt of an old ulcer in te.*, out of t!v<> 
autopsies, in 3S — or 30 ]>cr resjt, of which ho'.ir-gh'S-' 
traction was prc.scnt, the stctiosis iK'itsg !'K> tign* t" amnii tb 
tip of the index finger in R c.ases, Moynih.nn - in tO'W m 
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ported 198 operative cases of chronic ulcer of the stomach, 
encountering hour-glass contraction 19 times, or in 9 per cent. 

In 925 operations for ulcer of the stomach and duodenum, 
W. J. Mayo® says they have found hour-glass contraction 
31 times, or in 3.3 per cent, of the cases. This is by far the 
largest single series of operations for ulcer yet recorded and 
probably represents very accurately the frequency of this 
complication in this country at least. 

Etiology . — ^It was formerly thought that a considerable 
proportion, if not the majority of cases of hour-glass stomach, 
was of congenital origin. That this contention is incorrect, 
however, has been proven conclusively by the findings at oper- 
ation. Ulcer, either active or healed, perigastric adhesions or 
cancer have been present in every case. Mayo Robson * states 
that in over 500 operations on the stomach he has not met 
with a single case of congenital hour-glass contraction. Only 
one tmdoubted case has been reported, according to Moynihan. 
Gardiner® has recently added a case to the literature, being 
that of a child three months old, in whom the condition was 
found at autopsy. As stated above, ulcer, adhesions or cancer 
have been so consistently present at operation that we are 
justified in attributing all cases to one or the other of these 
causes. Ulcer, as Veyrassat has well said, dominates the 
pathogenesis of hour-glass stomach. It may act by contrac- 
tion of the stomach wall during cicatrization, or by setting 
up adhesions with the abdominal wall or adjoining structures, 
or finally by predisposing to the development of cancer. When 
iloculation results from cicatrization, the ulcer has usually 
originated either in the anterior or posterior wall or in the 
esser curvature at or near the middle of the stomach and 
las extended transversely to its long diameter. As a rule, 

e puc 'cring is at the expense of the greater cunmture, but 

ojTu lan refers to two cases in which the opposite condition 
was present. 


adhesions may form bands which constri 
wall commonlj”, a given point on the stoma( 

a.\ >ecomc so fixed to the parietes. liver or pancrea 
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that biloculation will necessaril3r take place. These adhesions 
result in the majority of cases from an ulcer which has either 
perforated or extended down to the serous coat and become 
adherent to the peritoneum of adjacent parts. They may 
also follow injury or disease of adjoining structures, or oper- 
ation involving this region. In the case herewith reported 
the adhesion to tlie liver was the direct result of operation. 

Cancer implanted upon ulcer, or from whatever cause 
arising, situated at the points already mentioned, may lead to 
hour-glass stomach; however, again quoting Vcyrassat, “this 
complication is merety an episode in the progress of the gastric 
neoplasm and is of consequence only as it concerns the treat- 
ment of that disease.” 

The constriction may be located in any part of the stomach, 
but most often involves the pyloric half, and, as a result, the 
cardiac pouch is the larger in the majority of cases. The 
relative size of the pouches and the thickness of their walls 
depend in a measure upon the calibre of the opening connect- 
ing them, A long, narrow channel results in a much dilated 
cardiac pouch with hypertrophied walls. If there is .stenosi.'? 
at the pylorus, which is not uncommon, both pouches }>ccome 
dilated and their walls thickened. 

Robson and Moynihan ” report two cases of double con- 
striction forming a trifid stomadi. One followed cicatriza- 
tion of an extensive ulcer; in the other, an adhesion to the 
liver subdivided the cardiac pouch. Tlic duodenum may .also 
be the seat of hour-glass contraction. In the 025 operation^ 
for ulcer of the stomach and duodenum (about cqitally divided 
as to location), reported by W. J. and C. H, Mayo, honr-glas- 
contraction was encountered 31 times — once in (he duodenum, 
and 30 times in the stomach. The .‘^amc ctiolo^pcal facto. - 
no doubt prevail when the duo<Icnum is the sc.at of tltis dcjor- 
mit\’ as when it is located in the stomach, to whicn an 
factor of no little importance would be periduodenal 
ions following inflammation of the gall'W.addcr and ^ 

Symptpnss of hour-glass stomach difter very liub. ‘ “ 

from those due to narrowinp' of 'dw pyle^nc * 
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follow, as a rule, in due time the preceding histoiy of gastric 
ulcer. Taken alone the symptoms give no clue to the diag- 
nosis, but if considered along with certain characteristic physi- 
cal signs, will lead to a correct diagnosis in the majority of 
cases. Moynihan " says of his first 6 cases that only i was 
correctly diagnosed; but of the last 9, 7 were diagnosed with 
certainty. Naturally the signs of most value are those ob- 
tained from washing out the stomach and by distending it 
with gas. The following classification of the usual signs is 
practically that of Moynihan : 

1. If a known quantity of water is introduced through 
the stomach tube and only a part is returned, the missing por- 
tion must have passed into a second cavity (Wolfler’s first 
sign). 

2. If the stomach is washed until the fluid returns clear 
and in a short time is again washed with the result that the 
fluid is returned dirty and perhaps foul smelling, it is evident 
that regurgitation has taken place from some connecting cavity 
(Wolfler’s second sign). 

3. After washing out the stomach and apparently com- 
pletely emptjdng it, a splashing sound may be elicited, due 
to a portion of the fluid remaining in the pyloric pouch (para- 
doxical dilatation of Jaworski). 

4. Upon passing in a quantity of fluid there may be dis- 
tention of the cardiac pouch which gradually subsides to be 
followed by bulging in the pyloric region (Von Eiselsberg). 

5- If the two halves of a seidlitz powder are given separ- 
ately, and the stomach is auscultated, no loud forcible sounds 
are heard in the normal stomach except at the pylorus; if, 
however, constriction is present, the same sounds may also be 
distinguished to the left of the median line( Von Eiselsberg). 

6. kloynihan first called attention in 1902 to a sign which 
hp since been of great assistance to him in making the 
oiagnosis of hour-glass stomach. The abdomen is carefully 
examined and the stomach resonance percussed. A seidlitz 
povder in two halves is then administered. On percussing 
..tter about 30 seconds an enormous increase in the resonance 
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of the upper part of the stomach can be found, while the 
lower part remains unaltered. If the pyloric pouch can be 
felt or seen to be clearly demarcated, the diagnosis is inevitable, 
for the increase in resonance must be in a distended cardiac 
segment. If the abdomen be watdied for a few' minute.? the 
pyloric pouch may be seen to fill and become prominent. 

7. On distending the stomach wdth CO,j a distinct sulcus 
may be seen. 

8. Radiography following the administration of bismuth 
mixture, gastrodiaphany and such measures may be of value 
in obscure cases, but arc unlikely to be necessary. 

The ircaiment of this condition is, of course, surgical, and 
the essential feature of any operative procedure as applied to a 
given case of hour-glass stomach, is that it shall provide com- 
plete drainage; failing in this the result wdll not pn^vc 
satisfactory. 

•A careful examination of the stomach and its surround- 
ings, with a full understanding of the cause and location of 
the constriction, is ncccssaiy in every instance, before a final 
decision is reached as to which method to employ. 

The follow'ing operations have been resorted to in the 
treatment of hour-glass stomach, and when applied to suit- 
able cases, either singly or in combination, will afford the 
desired relief: Gastroplasty: gastrogtistro.stomy or gnstro- 
anastomosis; gastro-enterostomy ; partial ga.strectomy (partial 


resection, attnular mediogastric resection, pylorogastrcc- 
tomy) ; dilatation. The dividing of adhe.sion.s h.a.s also ixen 
classed as an ojteralion, and while it i.s apt to be a necessary 
adjunct to any procedure, may in a rare case of it.'^cli s'.jfiicc. 

Gastroplasly, an operation similar to pyloroplasty, 
fir.st used by Rardclclrcn in 1880. An inciston. four or fo r 
inches in length, with its centre over the stricture, is m.-ViC iu 
the long axi.s of the .sfoin.ach and is then closed in the f'PAO.'ne 
direction by two row.? of sutures, the fir.st iuchumu: 
wall and the second peritoneum .and mvo^c'.d.ar!-'. ^ 
cr's^ operation, n modification of the alsovc, l imu.u -o . 
ncy’s operation for })yloric stenosis, is. .accorami, * 
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the better operation. The use of tlie stomach clamp in Kain- 
merer’s operation as recommended by Gould » in his modifi- 
cation of Finney’s pyloroplasty, would be of distinct advan- 
tage. Gastroplasty is indicated, if at all, only in thin-walled 
movable stomachs. It is contra-indicated when marked indu- 
ration and extensive adhesions are present, on account of the 
difficulty in approximating the pouches and in getting stitches 
to hold, in active ulceration because it does not put the stomach 
at rest, and in all cases where the pylorus is stenosed. 

Gastro gastrostomy or gastro-anastomosis consists in form- 
ing a vertical opening between the two pouches, so arranged 
that free communication will be established at their lowest 
^ints. The use^ of the stomach clamp has greatly simplified 
e ec 1C of this operation, and, like gastroplasty, it is easy 
execution, but has distinct limitations. It is permissible 

in which the pouches are relatively large 
and sufficiently dependent to permit of -their being easily 

gastroplasty, the pylorus must be open 
and ffie stomach free from active ulceration. 

, . (posterior) should be the operation of 

rpnu"^ our-glass stomacli, for it best fulfils the essential 
drainage. Besides, by giving the stomach rest, 
The chance of a recurrence is minimized, 

and onlv^* should be formed with the cardiac pouch, 

tliinp- ftTrfh co-existing pyloric stenosis is any- 

either these it may be combined with 

of Weir -1 &^stro-anastomosis, or the suggestion 

on account of Swe of th!f 

Stomach befnrA surgeon to properly exarmne the 

fo..o:tit The'^S oT 

pyloric pouch— that • r ‘*'0 anastomosis with the 

P^nnissdT ' “bstruction. It may be 

-rdiac h^f 0fTrf“ “gh up in the 

pyloric pouch aftc ^ fbe anastomosis noth the 

toports l Blake ” 

case ,u winch the result was excellent. 
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Partial gastrectomy is a more formidable operation tiian 
the preceding and should be reserved for those malignant cases 
in which a radical operation is justified and for indurated 
ulcers of a doubtful nature. 

Dilatation is not a procedure to be recommended and should 
only be resorted to when, on account of adhesions or location 
of the stricture, other methods are impossible. 

RESULTS. 

All the cases reported up to August, 1908, have been coi- 
iected by Veyrassat, with the following result : 

Gastroplasty: 48 cases — 36, or 75 per cent., cures; 7, or 
14.6 per cent., failures ; 5, or 10,4 per cent., deaths. 

Gastrogastrostomy: 22 cases — 15, or 68 per cent., cures; 
3, or 13.6 per cent., failures; 4, or 18 per cent., deaths, 

Gastro-cntcrostomy: 73 case.s — 57, or 72 per cent., curO' : 
2, or 2.7 per cent., failures; 14, or 19.1 per cent., deaths. 

Six of the 14 deaths following gastro-cntcrostomy resulted 
from an error in technic — the intestine being united to the 
pyloric pouch. 

Radical Methods. — ( a). Partial resection. 3 cases— i 
cure; 2 deaths, 

(b) . Annular mcdiogastric resection: 12 cases — 1 1, or ot-/ 
per cent., cures; no failures; i, or 8.3 per cent., dc.alhs. 

(c) . Pylorogasircctomy: 2 cases — no deaths. 

Combined O^ER.^Tl0Ns: 21 cases — 4, or 19 per cent.. 

deaths. 
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DIAGNOSIS AND TREATMENT OF CARCINOMA OF 

THE C^CUM * 

WITH A REPORT OF TWO CASES TREATED BY RESECTION OF THE CAiCUM. 

BY EUGENE A. SMITH, M.D., 

OF BUFFALO, N. Y., 

Adjunct Professor of Clinical Surgery in the University of Buffalo, 

In May, 1901, I published in American Medicine a report 
of a case of carcinoma of the CcCCum, operated upon April ii, 
1900, In condensed form the report was as follows : 

Case I. The patient was a woman of 38 years who gave a history 
of dyspepsia and failing health dating back some months. She had lost 
40 pounds in weight, and was suffering from colicky attacks, with con- 
stipation becoming more and more pronounced. Five weeks before pre- 
senting herself for operation she first noticed in the right side a tumor 
which gradually enlarged. Upon examination a movable nodular mass, 
roughly the size of a split orange, could be grasped between fingers and 
t lunib and pushed to the umbilicus or up into the right hypochondriac 
region under the free border of the ribs. Usually it lay in the right 
ower quadrant of the abdomen and had previously been mistaken for an 
inflammatory mass due to appendicitis, or a floating kidney. 

irough abdominal incision, three inches long, in the median line, 
t le tumor was delivered and found to be a carcinoma at the ileocaical 
junction, mainly involving and nearly filling the caicum. The head of the 
crecuin was myaginated, resembling a glove-finger pulled into itself as the 
ger IS wit rawn, almost concealing an unusually long appendix. The 
omentum and mesentery were free, excepting a few mesenteric nodes 
which were found enlarged and were dissected out. 

were passed through the mesentery' around the ileum, 
nf CKcum, and around the large gut at the j’unction 

ascending colon, and the strips tightened to control the 
POrtb?cf intestine. The tumor-bearing 

b^intr bodily from the mesentery, all vessels 

.TJ- cut ends were closed by a 
throueh i Inn ileum and transverse colon, made 

the closed enrf* f transverse colon about 5 inches from 

w^ an IditL,! anastomosis was reinforced 

was cleansed In- ‘ *• sutures. The peritoneal cavity 

closed. ' ' with normal salt solution, and the abdomen 


P, Pathological Society of Rochester, N. Y., December 
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The patient was given half-pint normal salt solution enemas every 
six liours till flatus was passed. Tlic bowels were moved on the fourth 
day, and thereafter food was given sparingly for a week. The button 
was passed on the sixteenth day, and three weeks after the operation 
the patient went home. 

The tumor and nodes were examined by Dr. H. O’. Williams, Pro- 
fessor of Pathology, University of BiiiTalo. He reported the ncopkasm 
to be an adenocarcinoma of colloid type. Tlic enlarged nodc.s were not 
the result of metastasis, but were inflammatory and no doubt due to 
septic absorption from the fungoid ulcerating surface of the tumor within 
the bowel lumen (sec Fig. i). The tumor itself is about the sire of a 
lemon.' The specimen is in tlic Army College Museum. 

April, 1909. — Since her recovery she has regained and has main- 
tained her health and weight, and has borne two children in the nine 
years since the operation. 

Case II. — Mrs. C-, mother of three children : menopause at 4S- 
56 years old in August. 1907. F.amily history good. Health good until 
December, 1906, when her appetite became poor and bowels constip.atcd. 
In July, 1907, she began to lose weight and fell away gradually till I 
saw her September 25, 1907, losing in all 20 pounds. In the early summer 
she discovered a lump in the lower abdomen. The constipation bcoimc 
more marked and she often bad colicky pain with rumbling of gas. Tiic 
lump grew larger slowly. 

On examining Mrs. C, 1 found her anmmic and emaciated. Her hc,trt 
and kidneys were not affected. The abdomen was distended in the rigiit 
lower quadrant and peristaltic waves in inlc.sttnal coils moving tow.ard 
the excal region were plainly seen. A mass somcwh.nl irregular in out- 
line and .about the sire of an orange was plainly felt in the right inguinal 


region, and on pressure the patient compl.nincd of tcndcrr.c'S. 

On September 30 I operated, incising in the outer edge of the right 
rectus and exposing a freely movable tumor of the c.Tcum which n"*- 
delivered onto the abdominal wall through an incision 4 inches long. 
The colon at the junction of the cxcuin and the ascending colon h.nving 
been clamped, the c.xcum was cut away. Now the ascending colon na' 
occluded by purse-string and inversion of the cut end. The same pto- 
cedure was next done on the ileum about 3 inches from th.c 


junction. I then freely cut into the mcsocxcum and mesentery, temo^irg 
a wide triangular flap and removing .all lymph-nodes which were oe.- - 
str.ablc. I next made a lateral anastomosis heuveen the bloe-.ed 
of intestine an inch from the closed ends. No drain v. ss ’t*' - ^ '' 
I'.'iticnl m.ade a good recovery, disrnrbed only by ,n , 

and cellular infection of colon harillus type. She .at ^ 

in good I’.ealth and has gained iS pounds withm gJ ai.er , j — ^ 

Dr. H. U. Williams cx.amined the tmnor and pron ■>':! |f, 

carcinoma of colloid type, mcrcnteric jmdes sbowirg r.-‘ ^ 

has mounted it for the college muscuni («ee I-ig. 


about the »irc of an orange, 

Iti both tnt'.'ors. prc'Hfrralmrj of tl'C 
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within the lumen of the caecum, nearly filling the cavity of the gut and 
distending it to make a mass nearly as large as an orange. A rod as 
large as a lead pencil found its way with difficulty through the tortuous 
channel still present in each ileocaecal valve and the lumen of the caecum 
itself. The rod shows in each figure. 


Cumston and Vanderveer collected 79 cases of cancer of 
the caecum which they reported with 2 cases of their own, one 
being reported by each writer, in the Annals of Surgery for 
January and February, 1902. Of these operations 4 were 
exploratory openings of the abdomen. Excluding these ex- 
ploratory operations, 33 of the remainder resulted fatally and 
44 of the patients recovered — some with an artificial anus. 
The statistics of these operations in the years just preceding 
the publication were noticeably better than those of the earlier 
surgical periods. 

Cumston and Vanderveer discuss entero-anastomosis after 
resection of the caecum at length in their article, paying special 
attention to methods of enterorrhaphy to approximate the 
large open colonic end to the smaller open end of the ileum. 

To me it seems wiser and easier to occlude the colonic end 


and make tlie lateral implantation of the ileum into the colon 
already described in Case I, or still better, to close both ends 
and make a lateral anastomosis between the blocked ends, as in 
Case II, A better circulation is insured by these methods for 
the anastomosis. Each cut edge of mesentery is free to 
recover its circulation, eliminating the so-called “ dead space ” 
Rt the mesenteric border which leads to leakage in end-to-end 
nnastornosis. At the site of the anastomosis, a far better 
circulation is insured by either method. In the implantation 
on y the cut end of bowel has had its mesenteric circulation 
mipaired, and danger of leakage is lessened, while in a lateral 
anastomosis leakage occurs only as a fault in technic. 

n cases of irremovable cancer of the c<ecum, an ileo- 
ostom} or ileocolostomy is indicated to " short circuit ” 
Lease area, if bowel obstruction is imminent or present, 
nf patients suffering from obstruction 

the patient’s 

^ resection or a short circuiting by 
. cral anastomosis for irremovable cancer cannot be done at 
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the time, an artificial anus can be made. This procedure should 
only be considered, however, as a matter of necessity and a 
future operation to short circuit the disease and close the 
artificial anus should be done, if possible. 

In reporting their own cases, Cumston and Vanderveer 
own to a diagnosis of appendicitis in one of them and to rni 
cxploratorj' laparotomy in the second — diagnosis being uncer- 
tain, Cumston removed the appendix in his case, and ciglit 
weeks later again operated to attack the true disease that had 
made itself more manifest by symptoms of bowel obstruction 
and palpable tumor. Vanderveer made an exploratory lapa- 
rotomy to make his diagnosis which was obscured by the 
abdominal distention of complete bowel obstruction. 

In discussing symptomatology, I include with the two 
operated cases three cases of inoperable cancer of the crccum 
which I saw in consultation when too far advanced to be 
removable and which were not in need of operation to relieve 
obstntetion. 


In all my cases pain of a colicky nature due (o mechanical 
interference with peristalsis, and most severe in the lower 
right side of the abdomen, occurring on several ocension^. 
had caused the attending physicians to diagnose chronic 
appendicitis. In the first case a floating kidney was later 
diagnosed, when the large movable tumor was found. 

In all of the cases the characteristic group of syniplouT; 
were loss of appetite, impaired digestion, loss of flc.di and 
color, occasional diarrhoea, and, later, constipation incrcas’ng 


in obstinacy, accompanied by colicla* pains most severe in 
the right lower quadrant of the abdomen. The pn!scn,s 
a low-grade septicaemia, temperature occasionally rcaihn-., 
90.5 or 100^ F. : slow pul.^e early in the course of iur '.1-* 
case, and faster as weakness bccasnc more pronouf.. cm . 


chills or sweats; h.'cmoglobin low. 

Indicanuria. when present, is an indic.niion ot , 

of the l)owel. when considered with the syir>p.o..i- ' 
given. In Case IT Dr. AbiK»tt made two /A/ 

urine before operation. — one six month.s lyjore -t-'j '• 

days iKiforc operation. Both showed int’ucan ir.co- 
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peated examinations since operation show no increase of 
indican. 

No blood examination was made in Case I, but in view of 
the ulcerating interior of the tumor mass and the inflainma- 
tor}'' lymph-nbdes, a moderate leucocytosis could be readilj 
explained^ although a secondary anaemia was to all clinical 
appearance the most likel)’" blood condition. In Case II, Just 
before operation, Dr. Abbott found haemoglobin 65, red cells 
3,500,000, and leucocytes 8500 — no differential count being 
made. 

In none of my cases could a history of bloody or mucous 
stools be obtained; but it must be remembered that careful 
observation of evacuations is rarely made by patients. Dr. 
Abbott reports no blood found in his examination of the stool 
in Case II just prior to operation. 

These signs and symptoms can be grouped under two 
headings: those of a low-grade septicaemia plus the toxaemia 
of intestinal putrefaction, and, secondly, those of increasing 
mechanical interference with peristalsis — that is, obstruction 
of the bowel. 

Upon the discovery of a tumor the signs and symptoms 
just considered take on new significance. We may be deal- 
ing with tuberculosis of the caecum, impaction of faeces, float- 
ing kidne)'^, tumor of the kidney, chronic appendicitis, dis- 
tended gall-bladder, or ovarian tumor. Cumston and 
Vanderveer mention also gaistrectasis, gastroptosis, and car- 
cinoma of the stomach. The picture of cancer of the caecum 
heretofore given may be clear enough to make a differential 
diagnosis easy in many cases. In some, exploratory incision 
may be nccessarj' to determine the diagnosis. 

The length of time elapsing before the tumor mass actu- 
ally doe.s become palpable bears strongl}’^ on prognosis. Care- 
ful physical examination is often overlooked by physicians, 
or the new growth would be discovered earlier, beyond doubt, 
than actually docs occur in most cases. In scirrhus forms of 
cancer the tumor may be progressive for many months before 
it bccome.s palpable or visible; or it may not be found till 
exploratory operation is done, or after death. In colloid forms 
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it may appear much earlier, — within two months from the 
onset of symptoms, as in Case I, or within five or six months, 
as in Case 11 . 

Cancer of the CKCum has come under my observation much 
less frequently than cancer of the sigmoid flexure or of the 
rectum. I have had 5 cases, of which 2 were operable and 
removable and are herein reported. My colleague, Clinton, 
has seen 3 cases, 2 advanced and inoperable and 1 which 
recovered after resection of the caecum with end-to-end anas- 
tomosis of ascending colon and hypertrophied and distended 
ileum. The resection was done eight months ago. and the 
patient is at present in good health. 

Sutton says carcinoma is more frequent in the lower than 
in the upper part of the intestines. In every too cases of 
intestinal cancer, according to him, 75 occur in the rectum, 
23 in the large intestine and 2 in the small. Of the 23 cancers 
of the large intestine, 2 occur in the ctecum, 3 in the hepatic 
flexure, 4 in the splenic flexure, 10 in the sigmoid flexure, 
and 4 elsewhere in the colon. 

If 2 per cent, of cancers of the intestine arc c.xcnl in situa- 
tion we must admit the need of considering this disease in all 
cases of chronic disease of the right lower quadr.ani of the 
abdomen. The earlier the diagnosis the more hopeful is tla 
outlook after resection. My re.sult in Case I is mo=t c.j- 
couraging, nine years of clap.sed lime being a snost comitvC.:.,, 
proof of the complete removal and cure in this ca.‘=c of camCi 

of the caecum. . . . 

All authorities agree that next to early diapic.-'is, st.-pc.-s 
interference and wide and thorough opcrati\e re..*’**-! ’ 
essential for a cure. Line of section should l.ake .an i-wh o? 
inches of healthy bowel with the growth if ‘ ^ 

a .section of mcsoctecum and mesentery ns c.an l>e 
damage to the l>owcl circulation. Ov.ittg to il.e . 

process on the mttcous surmcc of the growth. ti.(. 3’'^^ 


out and removed. 
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In the future I will choose for the operation in resecting 
the caecum for removable carcinoma, inversion of both ends 
of the cut intestine followed by lateral anastomosis by the 
clamp method between the stumps, or between the stump of 
the ileum and the most accessible portion of the colon, prefer- 
ably the ascending- or transverse colon. 

A review of the literature on this subject since the paper 
of Cumston and Vanderveer in January, 1902, in Annals of 
Surgery, was made for me by Albert Allemann, M.D., of 
the Medical Library of the Army Medical Museum, Wash- 
ington, D.C. He adds 38 cases to the number which they 
report. I append to this paper a brief history of each case and 
the journal in which the report was made. 


REPORTED CASES SINCE JANUARY, 1902. 

SuRiioNT : Bull. Soa centr. de med., Lille, 1902, 221. Case I. — 

SO years of age. No previous history. Incision was made, but nothing 
done. Patient died six days afterward. 

Anschutz. W.; Verhandl. d. deutsch. Gesellsch. f. Chir., Berlin, 
1902, XXXI, pt. 2, 413. Case II. — Male, 40 years of age. A few months 
etore the first symptoms. Operation; death shortly after operation 
(.sutures tear through). Case III.-Male, 58 years of age. First symp- 
tivof. nionths before. Operation: resection of caecum. Death, 

first' « ^ ter. Case IV. — Male, 53 years of age. Two months before 

Casf ®P'^'’^tion; removal of caecum. Complete recovery. 

Onnnf * ^ years of age. First symptom about a year before. 
Opermrnn: removal of caecum. Complete recovery. 

Case medica de Uruguay, Montevideo, 1903, vi, 201. 

Onentmr, . of age. Four months ago first symptom. 

A__ ’ done, drainage; second opening: declared inoperable. 

Vn.iS ‘‘“"'I"' XV, .74. C*s. 

don. OnerMJn About year before began to have constipa- 

BfiRARn • -T *• ' ‘^ore than a foot of bowel removed. Recover)’, 

o? age. First 1903, c. 431. Case VIII.— Woman, 30 years 

tomosis, on account rnonths previous. Operation : entero-anas- 

movcd. Recover)- ” Sreat weakness. Second operation: caecum re- 

years of age. ii, 12. Case IX.— I^Iale, 

(!on : crecum removed win, "ieeks before first, griping pains. Opera- 
j. L jlcum. Good recovery. 

■< 40 . Case ■ « e la Suisse romandc, Geneve, 1903, xxiii, 

taoval of carcum. D^th on* dcvemh'dav^"° Previous history given.- Re- 
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Cestan: Toulouse med., 1903, 2 S., v, 272. Case XI. — Woman, 52 
years of age. Previous dyspepsia symptoms. Operation: "partial extir- 
pation,” cmcocolic entcro-anastomosis. Recovery; “complete cure" -ivas 
not intended. 

Darling, C. G., and Loree: Med. Record, N. Y., 1003, l.xiii, 93S. 
Case XII. — Male, 46 years of age. First noticed swelling and pain eight 
weeks before. Operation: crecum removed. Complete recovery. 

No Author. — St Thomas’s Hosp. Rep., 1903, Lond., 1904, xxxii, loo. 
Case XIII. — Female, 58 years of age. Pain commenced three weeks ago. 
Operation: resection of 5 inches of ileum, emeum and part of ascending 
colon. Patient never rallied; died on third day. St. Thomas’s Hosp. 
Rep., 1903, Lond., 1904, xxxii, 190. Case XIV. — Female, 6 $ years of age. 
Five months previous diarrhoea and pain. Operation: resection of c.TCum 
and small part of ileum; artificial anus. Dcatli on twentieth day. 

Froiiwein, F. : Ein Fall von primarem Caecum-carcinom. Kiel dis- 
sertation, 8“, Kiel, 1903. Case XV. — Male, 59 years of age. For a month 
past diarrhoea, etc. Diagnosis: inoperable carcinoma of c.xcum. Opera- 
tion for anus pra:tcrnaturalis. Six days after patient died. 

Fran90is-Dainville: Bull, soc anat. dc Par., 1904, Ixix, iCO. Case 
XVI. — Male, 32 years of age. Three weeks before pain. Operation: ilco- 
cxcal resection. Recovery. 

Slaughter, R. M.: Virginia Med. Semimonth., Richmond, 1904-5. 
ix, 401, Case XVII. — Male, 46 years of age. Suffered from acute appen- 
dicitis. Operation: resection of emeum; recover}’. 

Nehrkorn and Katose: Bcitr. r.. klin. Chir., Tiibing., 1904. xliii, 
.suppl., 126. Case XVIII. — Woman, 64 years of age. Six weeks previous 
symptom. Operation: patient is wc.ak, therefore anastomosis between 
ileum and colon. Recovery. Radical operation was not advisable. 

HuprERT, P. : Ueber cinen Fall von primarem GalIcrtc.ardnom des 
Cxcums. Mfmcbcn dissertation, 8“, Muneben, 1904. Ca.se XIX. — Woman. 
70 years of age. For thirteen weeks previous had to lie in bed on 
account of abdominal pains. Diagnosis: tumor of c.Tcum or omenttim. 
No operation; death. Illinois Med. Joum., Springfield. 1005, vu.i. 3. 
Case XX. — Female, 25 years of age. Pains about one and one-half yr.y^ 
before. Operation: ca:cum with part of .ascending colon removed. Ke- 


covered completely. 

Plu.s{S(er: Illinois Med. Joum., Springfield, 7935. riii, G'.re 
XXl.'—Fcmale, 25 years of age, P.ain four years, first symptom. . 
lion: rcmov.al of cxcum and part of ascending colon. Recover}' CL'n.px.e, 
CARLr.s.s; Med. Pre.-^s .and Circular. T.xmd.. WJ. Ixxix, fie-*'. CAsr 
XXn. — ^Woman. 65 years of age. Symptoms noticed only a fev ' 
before. Operation: ilcccolostomy. P-itient's comh'tieri <bd no; p''--- • 
radical operation. Good recovery. _ 

\VU40N, C. : Mcibitc Med. and Surg. Journ., loV- ' u. 2, 
XXin.-Malc. 40 yc.ars of .age. Hrn s.vmr.tom a few rge 

Operstion: c.rcum removed Recovery consplcte. ^ 

Dr.r,scr. : Joura, dc chir. et .Ann. roc. beige de chir., ProvT 
V. ?<>., Cssr'x. XIV.— Female, f/. yrar* of age Ver.- rr’’ 
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obstruction. Operation: anastomosis between ileum and colon; patient 
was weak. About a month later another operation, but tumor was found 
inoperable. 

Giauni, V., AND Rolando, S. : Gazzetta degli ospitale, Milano, 1906, 
xxvii, 1523. Case XXV. — Male, 61 years of age. About a year previous 
had pain. Operation: caecum with 5 inches of ileum removed. Died five 
hours after. 

Del Castillo: Revista ibero-american de ciencias med., Madrid, 
1906, xvi, 169. Case XXVI. — Male, no age given. No previous history. 
Was not diagnosed until too late; was not operated. Death. 

Gayet: Lyon med., 1906, cvii, 840. Case XXVII. — Female, 54 years 
of age. Three months ago first symptom. Operation: a caicostomy. 
Twenty days later caecum removed with tumor. Recovery. 

Abeeg: Hygiea, Stockholm, 1906, vi, 256. Case XXVIII. — Female, 
56 years of age. About two years ago first symptom. Operation: resec- 
tion of caecum and part of colon. Recovery. 

Shears: Clinic, Chicago, 1906, xxxvii, 719 (Homoeopathic). Case 
XXIX. — F emale, 52 years of age. Two years ago first pain in abdomen. 
Operation: excision of caecum and anterior part of ileum. Recovery. 

Jones, O. M. : Montreal Med. Jour., 1907, xxxvi, 449. Case XXX. — 
Woman, 52 years of age. Complained of pain twelve months previous 
to operation. Operation: excision of caecum; Murphy button. Recov- 
ered; did well for a year, but died twenty-one months after operation 
of “cancer of the blood." Postmortem examination showed no return 
in intestine. Case XXXI. — Male, 42 years of age. Attacks of vomiting 
for a year previous. A surgeon removed appendix, and fistula formed. 
About two years later patient consulted author. Operation: caecum with 
portion of colon removed. Recovered completely. Case XXXII. — Male, 
27 years of age. Pains commenced eight months ago. Removal of ciecum 
with mass of involved omentum. Recovered completely. Case XXXIII. 

Male, 61 years of age. Pains for six months previous. Operation: 
removal of emeum and portion of liver (cautery). Died one month after 
operation. Case XXXIV. — ^Male, 42 years of age. Pain sixteen months 
previous. Operation: resection of ca:cum with lateral implantation of 
ileum. Recovered completely. 

Pujol: Toulouse med., 1907, ix, 219. Case XXXV.- 
I ale, 65 years of age. About six months ago first symptoms. Resec- 
tion of ca:cum. Recoverj-. 

Lancet, Toronto, 1908, xlii, 104. Case 
L" . ■ f 3° years of age. For a year previous crampy pains, etc. 

era ion . a out i8 inches of bowel removed. Recovered completely. 

^^^^^ULLET AND Dixier: Bull, et mem. soc. med. d. hop. d Par., 
G.^EE XXXVII. — Malc, 56 ycars of age. Thirteen 
-Kr flesh, and had pain in right abdomen. Not 

GraAr-i- D Pjiticnt died. Autopsy: cancer of ciecum. 

CA'r XXXVrif' Suisse romande, Geneve, 1908, xxviii, 257- 

For a year paS^ ;iolent pains 
tuberculosis or cancer of cKCum. Oper- 


. ,, vuiobJb or c 

eaxLtn excised; Murphy button; complete 


recovery. 



RESECTION OF THE COLON FOR CANCER AND 
TUBERCULOSIS.- 


BY JOHN H. GIBBON, M.D.. 

OF PHtLADELrniA, 

Professor of Surgery in Jefferson Medical College; Surgeon to tlie 
PennsyU-ania Hospital. 


The following ten eases which have occurred in tlic last 
six )'ears constitute my entire experience in resection and 
anastomosis of the colon for cancer and tuberculosis. I 
have excluded those cases of cancer of the upper rectum 
in which the sigmoid has been anastomosed with the lower 
rectum, as this operation is one of entirely different technic 
from that required for growths alwve the rectum. I iiavc 
also excluded several resections of the small intestine up to 
the ileocolic juncture with lateral anastomosis between tiic 
ileum and the colon. I have eliminated a few casc.« where 
1 have anastomosed the small intestine with the sigmoid 
for the purpo.se of side-tracking the colon. In other word.', 
the discussion will be limited entirely to pure rc.'cctions atid 
anastomoses of the colon. Of these ten cases eight suffered 
from carcinoma and two from tuberculosis; 


Case L— H. D.; male; 55 of age; rcnn.sylvania Uos- 

pilal. Diagnosis: j-lcuti' iittcstianl obstruction ; corctuoinc 
colon; thoracic anciirisiii ond chronic cudocorditss. At-Oi/iCft o; 
descending colon ond intmediate onastontnsis. .Tnt> 

Sudden death eight hours later. 

This man presented the appearance of h.aving bcesi 
drinker. His abdomen was markedly distended, with I'-' D'’ 
ticular rigi<lity. pain or tcndcnicss. He wa< nause.’.iC*! 
not vomited. Bowels had not moved for five o.a>s. it. • ” , 

fixatives and encm.itn. The transver.'o colon ‘ , 

distended and could be. easily m.ide out. 1 lie alKlon.i ji ‘ 
in tbc median line by an incision extending 


*T!',r .Anmtsl Or.'iti'in t'-rfojr tlw 


.’..K 
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umbilicus. When the peritoneum was opened a dark-colored 
fluid escaped. The colon was first examined. It was found 
normal throughout, excepting just above the sigmoid flexure, 
where a hard mass could easily be felt. When this was deliv- 
ered it was found to be a carcinoma, producing absolute obstruc- 
tion. The abdominal cavity was filled with a quantity of dark 
fluid containing flakes of lymph. The carcinomatous mass, 
together with a proper amount of bowel, was resected; two 
glands were removed from the mesocolon and an end-to-end 
anastomosis, by means of two rows of silk sutures, was per- 
formed. A rectal tube was introduced well above the point of 
anastomosis; two strips of gauze were placed about the seat of 
anastomosis and the bowel returned to the abdomen. The cavity 
was then thoroughly irrigated and closed. A large quantity of 
gas and liquid fasces escaped through tlie tube. The operation 
occupied more time than it should have done, because of the 
difficulty in bringing the diseased bowel out through the median 
incision. In another such case I would feel inclined to make a 
second incision in the left iliac region. The patient did well 
after operation for about eight hours, when he was suddenly 
taken ill with cardiac symptoms and died. At the autopsy a large 
aneurism of the thoracic aorta was discovered, and Dr. Longcope, 
pathologist of the Pennsylvania Hospital, thinks that the cardiac 
TOn ition present was sufficient to account for the sudden death. 

ere were evidences, however, as there \vere at the time of the 
operation, of peritonitis. 


■ ■ case I should have made a second in- 

cision, one a colostomy and postponed the resection until later, 
or performed a resection and drained the bowel and made the 
tVi later. A lateral anastomosis would have been better 

which I did. Under the circumstances 
thoracic aneurism would seem justifiable, 
tonifi’c- ° . ■^^^"^'^rcinoma of colon; serofibrinous peri- 

aneuricm lungs; general arterial sclerosis; diffuse 

lfft-':idf‘f1 ^ ^ ^lorta; chronic aortic and mitral endocarditis ; 

Case II — AT slight diffuse nephritis. 

Hospital. Diagnosis-' Pennsylvania 

of colon r?/ vitcstinal obstruction; adenocar- 

/• Joo;. ncnfh immediate anastomosis, Januar>' 

^th la cnty-tlurd day after operation. 
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I saw the patient first about nine o’clock on tlie day of opera- 
tion, with Drs. Bennett and Musser; there was nothing in the 
previous history to throw any light on the cause of the obstruc- 
tion. She had suffered from moderate constipation and had had 
some attacks of abdominal pain. She had always been very 
secretive about herself and it was difficult to get any satisfactoiy- 
history. One noticeable point was that she had habitually re- 
stricted her diet to very simple things. She had not lost weight. 
For four days previous she had been unable to have a bowel 
movement and had become gradually more and more distended. 
The distention was more marked on the right side of the abdomen, 
but at no time was Dr. Bennett able to feel any mass. There had 


been no nausea or vomiting excepting once, when oil had been 
given. The temperature was normal; pulse about So: the abdo- 
men greatl}' distended, slightly more so on the right side than on 
the left. The patient complained of some pain on the left side 
which came on in paroxysms. Nothing could be felt by the 
rectum or by the vagina. Her general condition was very good, 
but it was evident that .she was suffering from complete obstruc- 
tion of the bowels, which in a short time would end fatally unless 
some radical relief was offered promptly. I thought that she 
was suffering from a volvulus or else from a growth in the 
caecal region. A notable point in view of the findings at the 
operation is the fact that there was no history of ribbon stooi- 
or the passage of bloody mucus. Considerable time was lost in 
convincing the patient of the necessity for an operation, .am* 
especially of the necessity for her removal to a hospital. T his 
was finally accomplished, and at about three o’clock I optr.ate<.. 
As the right side of the abdomen was more distended than tl;c 
left, I detennined to open through the right rectus.^ The n.on.t-n. 
the peritoneum was divided there escaped a quantit> of pec., 
gelatinous material, li.ght in color, resembling the contents c, .. 
colloid cyst. There also presented in the wound an enormoush' 
distended cwcum. dark in color, which looked like a c..s>. t 


.sup]io«c<l that tlicrc had been a rupture ot a nr. 




cy.st. When the wound was enlarged, however, tnc ‘'• 

delivered. It was distended more than 1 ha*! w.c. 

The appendix was .also verv' much tiuclccncd b'-- n ' 
tended, and attached to it was a quantity of the san e t.* 
matcri.al which had e':capcd front the .abd’^n'.cn. 
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was so distended that I realized that I would be able to do nothing 
inside the abdomen until its size was reduced. When delivered, 
a quantity of its contents rushed into the small intestine, rapidly 
distending this portion of the bowel which had before been prac- 
tically empty. I thought that in some way the opening from the 
ileum into the csecum had been obstructed. The caecum was 
punctured with a knife ; a large quantity of gas rapidly escaped 
and the bowel collapsed. The opening was then • closed and I 
made an exploration of the abdominal cavity. There was no 
mass in the pelvis, the uterus being very srnall and the 
ovaries atrophied. I noticed one or two small nodules over 
the broad ligament, however. Examining the colon I found a 
mass about the middle of the descending colon. This could not 
be delivered through the wound on the right side and I therefore 
opened the abdomen through the left semilunaris. Before I did 
this, however, I was obliged to reopen the caecum because it 
could not be returned to the abdomen, as it had again become 
distended with gas. Through the opening on the ' .left side I 
delivered the mass in the colon which seemed to .be -a carcino- 


matous growth producing an annular contraction .of the bowel. 
With some difficulty, because of the shortness of the mesocolon, 

I succeeded in resecting about ten or twelve inches of this bo\yel, 
■going about 8 inches above the growth and about 3 inches below 
it. An end-to-end anastomosis was made by means of a large 
Murphy button. A gauze drain was introduced down to the site 
of anastomosis and the wound closed. Before closing the wound 
on the right side I removed the appendix; and it presented the 
appearance already described whicli I had never seen before. 
The patient was on the operating table one hour and forty min- 
utes. Her pulse at the end of the operation was loo' and her 
condition remarkabl)’^ good. I was prepared for considerable 
shock but was surprised later to find the patient in excellent con- 
ition and remarkably free from pain. 

Januarj' 9, 1905; Since the operation the patient’s progress 
rn! satisfactory. Last night her temperature 

1 10 morning it is gg and her pulse about 

meiit ^sMng a moderate amount of liquid nourish- 

nas'icd 1 cnemata. Yesterday and last night she - 

The amount of flatus and is much more comfortable, 

.listen,,™ „( ,Momon i. greater 11, ia morning than it 
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has been since the operation, but there is less pain and the patient 
is much more comfortable. She has received small doses of 
calomel to relieve her distention, and this morning in addition 
to this she was given strychnia. 

January lo : Last evening the distention had increased con- 
siderably, the patient was very uncomfortable from it, — had 
some difficulty in breathing and was belching a good deal. I 
therefore decided to open the wound on the right side and tap 
the caecum. This I did without any difficult)' at all, administering 
the patient a small amount of ethyl chloride. The colon was 
exposed for an area of one and one-half inches, and a small 
trocar introduced. A quantity of gas escaped through the can- 
nula, which was left in position, and the patient was rendered 
more comfortable at once. Since doing this, there has been a 
marked improvement in her condition; she has had two bowel 
movements and her temperature and pulse arc both lower. .■ 
looks now as if she would certainly recover. ^ 

January i6: Continues to improve, temperature remains 
about normal. On the sixth day after the operation there was a 
marked odor to the dressing on the left side, and when re 
moved the gauze packing there was an escape of ^s an .on.c 
liquid fences. For twenty-four hours previous to this 
had been unable to void the urine, and had to )C cat icvcn. c* . 
Since the change of dressing she has voided her urine. Th'^ < u- 
charge from the left w'ound has been quite rcc, ant ^ 
some fecal matter. There has been less fecal matter pa ed , .. 
rectum, and also less flatus. The right wound look? 
packed w'ith iodoform gauze down to the exposet ^ 

which there is no leakage. To-day the paticn i? ? ' 
solid food and looks much better. The button uiS uo ' 

January 30 : Two days ago, when clrcssmg ffie left w I 


extracted two large pieces of mucus whic 1 c>o ' ^^,.1 I 

These w'cre evidently sloughs from the fou'c 

.suspect from the cxcuin. .'\ftcr their ^ 

leakage from the small puncture of the c.-ecum ‘ t 

Yesterday I introduced a glass catheter uno ^ 
passed quantities of salt solution through t .e t "'-' 

a quantity of fxces but no more sloughs- 5... .-''kr ’ 

salt solution and whiskey which was . V,. ^ 

milk. This was done because the patient < ‘ ^ 
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dent food. She gradually grew niudi weaker and has been 
comatose at times. To-day she grew still weaker, and died about 
2 P.M. 

A post-mortem examination was made by Dr. Longcope, who 
found that the colon had sloughed at the point of anastomosis 
and that the button had dropped into a pocket behind the colon. 

Comments: A primary resection should not have been done 
in this case nor should a Murphy button have been used. A 
lateral anastomosis would have been better than an end-to-end 


one. 

Case III. — G. D. ; female; 68 years of age; Pennsylvania 
Hospital. Diagnosis: Partial obstruction and carcinoma of 
transverse colon and sigmoid. Resection of transverse and 
descending colon; immediate anastomosis, March 5» 
Recovery; well to-day. 

I saw this patient in consultation with Dr. David Edsall. The 
history of active trouble in this case extends over but three weeks. 


Previous to that time, however, the patient had had considerable 
trouble with her digestion and, at times, difficulty in having her 
bowels move. She had also had attacks of acute pain, evidently 
peristaltic in character. Three weeks ago she was suddenly 
seized with severe abdominal pain, and her bowels were opened 
with some difficulty. There was little distention at any time, 
3ut there was a great deal of abdominal pain and marked peri- 
-^a SIS. The peristalsis was visible through the abdominal wall, 
xamination a few days later revealed a mass in the left iliac 
ossa which was movable and tender ; it varied much in size, and 
ome inies a little kneading would cause it almost entirely to dis- 
iTri ^ discharge of blood or 

I saw her we discussed but two 
other oialignant disease of the sigmoid, and the 

first of intussusception. My inclination was toward the 

dischartre of ’hf 

intussusceotinti mucus as would have occurred with an 

Hospital. ^ patient was removed to the Pennsylvania 


rectus. opDosite + 1 ,^ omen through the outer border of the left 
was divided there*^ spme of the ilium. As soon as the peritoneum 
a dilated colon 1 ? wound what I supposed to be 

’ proved to be the stomach. After 
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some difficulty I was able to differentiate the various structures 
and discovered we were dealing with a large malignant mass 
about the middle of the transverse colon which had gravitated to 
the left iliac fossa, dragging the stomach with it. Here the 
mass had become adherent to the sigmoid, the wall of which 
was involved in the cancer mass, but the sigmoid was not ob- 
structed. The distal portions of the transverse and the descend- 
ing colon were perfectly flat — contracted, in fact, to about the sire 
of the small intestine. Proximally to the growth there was not 
much distention. My first idea w'as to do a double resection, 
first of the transverse colon and then of the sigmoid. The entire 
mass was surrounded by omentum. I tied off the omentum clo.'c 
to the greater curvature of the stomach and included in the liga- 
tures the mesocolon, in order to shut off the lesser pcritonc.a! 
cavity. Wlien I had done this I found that if I resected n 
proper amount of bowel at the two situations there \\ould be* 
left only about five or six inches of descending colon, and rat icr 
than leave this and make two anastomoses I concluded to rcmo%c 
the entire transverse and descending colon with the in\o\ef 
portion of the sigmoid and attach the hepatic flexure of t k ro on 
to the distal portion of the sigmoid by the end-to-end met io< . 
This I did without any difficulty after the method o i o)m lau. 
using the Doyen forceps. The anastomosis was the mos -a i. 
factory one I have ever made; there did not seem to^ 
slightest possibility of any leakage. Therefore I ( ic no^ m. ..* • 
drain, but closed the abdomen in layers. The 
one and one-quarter hours. The patient was an.Xi icir^ 

ethyl chloride and ether. The glands in the r>-.ctei1 

sigmoid were not much larger than normah ’c pa ‘ 
well from the operation. At the beginning o , 

her pulse was 120; at the conclusion it was 00. ; 

March 6 , 1905: Her temperature 
not reached 100 and her pulse at one time \\a> 
mg it was 88. She has passed urmc 

difncully and also expelled some flatus ihrongn 1 ^ ^ ^ 

syringe. She has been very troublesome t'.w iP.:;.- 

as her general condition is concemed she *s 5.1 
and, I think, should make a good recovery. *y 

Marcli 13; Since operation the patient u ^ ! 

'veil; the bowels have moved freely and, exce, '• 
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melancholic tendency, there has been nothing to worry about. 
For the last day or two she has complained of frequent micturi- 
tion. To-day I dressed the wound and found the skin lifted up 
by an accumulation of very odoriferous pus. Quite a little gas 
escaped when the wound was opened. The skin had healed per- 
fectly ; all the stitches were removed. This infection had 
taken place without disturbing her general condition and without 
giving her any amount of pain. I believe that the infection is 
only a superficial one and do not think it is connected in any way 
with the seat of anastomosis. 

March 22; Since the last note there has been more or less 
fecal discharge every day through the wound ; at times it has 
been quite profuse. Lately there has been a slight rise in tem- 
perature at night, but otherwise the general condition seems to 
be good. Inability to control the urine at times is very distress- 
ing to the patient. For three days she has been sitting up in a 
wheel chair for an hour or more. 

March 29; There has been no fecal discharge from the 
wound for three or four days and her condition is greatly im- 
proved, the bowels moving regularly without aid. She is eating 
much better. She spends four or five hours out of bed every day. 

April 2; The wound is healing rapidly, but she developed 
last night a phlebitis of the left leg. 

April 3 . The pain in the leg is less but the swelling remains 

a out the same, and there is a slight increase in the pulse rate 
with no fever. 


klay 10 , She has been doing very well until about two weel 

healed that I thought that 
wLn T packing, which I did for two day 

of Du<; 'll dress it at the end of this time an accumulatic 

nallv S' ^ place and some burrowing under the skin exte 
of fec^t J there has been more pus and a small amoui 
the fact thnt '^‘^fharged. To-day I determined in view ( 
cvenintr that u ^ slight rise in temperature in tl 

her ethyl chlor'^H^ ^hc drainage, and gai 

out two pockotc r* '^P the wound thoroughly; curette 

May aat' 8^“-' 
oral health has bee rapidly contracting and her ge' 

'■ Pomg home to-^rmw^ 



RESECTION OF THE COLON. 


57 P 


Ma}' I, 1909: Patient’s wound has remained healed and .she 
is well to-day; no evidence of recurrence. 

Comments ; Probably a lateral anastomosis here would have 
given a better result, or perhaps a drain might have shortened 
the convalescent period. 

Pathological diagnosis : Polypoid adenocarcinoma and tuber- 
culosis of colon. 

Case IV. — ^J. S. ; male ; 40 years of age ; Pennsylvania Hos- 
pital. Tuberculous strictures of ileum; tuberculous peritouitis. 
Resection of ileum and ccecum, September 28, 1905. Second 
operation, January 20, 1906, for fecal fistula. Lateral anasto- 
mosis of ileum and transverse colon. Third operation, January 
II, 1907, same condition; lateral anastomosis of ileum and sig- 
moid. Fourth operation, May l, 1907; resection of transverse 
colon with a portion of the ileum. Fifth operation, May 19. 
1907; jejunostomy. Died May 21, 19^7. tscenty months aftei 


his first operation. 

This patient, a negro, had been in the hospital ten days or 
two weeks. His symptoms were so obscure that it was impos- 
sible to make a diagnosis. He complained of general pain in 
the lower half of the abdomen, with considerable disturbance of 
digestion. He said he had vomited, but he vomited only once 
or twice after his admission. A test meal was given but nodiing 


abnormal was found in the examination. His abdomen vas 
always scaphoid and somewhat rigid. On the ^ 

iliac region, on two occasions I thought I felt a distinct mo\.-) c 
mass which was probably an enlarged gland. There vas n 
fever at any time and no blood or mucus in the bowel mo. emeu. - 
A rectal examination showed some tenderness behind tb.e ’ at ui-.- 
Aftcr keeping him under obscr\'ation for a numbe. 
concluded that he had probably a tuberculous pcritonins. ani^ 
that an operation was justifiable. When the abdomen was 
through the right rectus the first thing which the bant cn ^ 
tered was tlie ileum very much contracted at t\.o ., 

Clear the caecum and the other a number of inchc.'' 

These areas of contraction were probably one am mm 


side of the diseased ones scorned p 
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was not an excessive amount of fluid in the peritoneal cavity. 
There was no evidence of tuberculosis elsewhere. I determined 
to excise the entire diseased area together with the csecum and 
the enlarged glands. In order to get out all the glands and the 
mesentery which contained them, I found it necessary to divide 
the ileum at least 12 to 18 inches away from the proximal side 
of disease. The colon was divided at the middle of its 
ascending portion and its end inverted by two rows 
of sutures — one of catgut and one of celluloid thread. The 
same was done with the end of the ileum, and then a lateral 
anastomosis of the ileum and transverse colon was made with 
the Doyen forceps. The operation was perfectly clean and there 
was no possible soiling. It occupied a very long time, two hours 
and ten minutes. This was partly due to the fact that after 
making one division of the ileum and inverting the ends, I found 
it necessary to go higher up on the bowel because of the enlarged 
glands in the mesentery. On examining the specimen after 
removal it was found that the distended portion betyi^een the two 
strictures contained several ounces of watermelon seeds. He 
said that he had not eaten watermelons for nearly a year, but 
considering the season and the tendencies of his race this is to 
be doubted. 

September 30, 1905 ; He has done very well since the opera- 
tion and shows no bad symptoms at all. 

October 2; He had considerable pain in the abdomen last 
night and vomited. To-day his abdomen is rigid and there is 
some soiling of the gauze drain wliich was introduced. Ethyl 
chloride was administered and the drain withdrawn. There 


escaped a quantity of gas and considerable liquid fecal matter 
is leak, I think, comes from the inverted ends of the bowe 
as the gauze drain extended down to this point and not to the 
point of anastomosis. Notwithstanding this leak he is nov 
tomlortaWe and the bowels have moved. A fresh game draii 

a ^ 'iisetarged December 19 wit! 

a small smus. ^ 

Janua^- 20, 1906: The patient has improved a great dea 
Since his first operation but has cnntiw,, a great u 

leeal fistula. The discharge from this n . f 

but at times-the patient says-feS ® 1 '‘’“i 

complains also of painful porisulsis and 

y and I had an opportunit; 
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to observe this in a distended coil of bowel extending from the 
left iliac fossa up in the direction of the wound. Thinking that 
possibly the fistula led to the blind pouch of colon left at the 
previous operation, I determined to make tlie incision on the 
outer side of the old scar, and this I did. Before being able to 
make out the situation, however, I was obliged to separate the 
fistulous opening in the wall from the bowel and do considerable 
separation of adhesions. Finally I discovered that the fistula 
opened into the bowel probabl}- at the point of anastonio.si.':. 
The proximal portion of the ileum was enormously distended 
and hypertrophied. This extended up for about two or three 
feet. The colon was quite collapsed. As the intestines were 
so matted together in the right upper quadrant I determined to 
make a new anastomosis between the ileum and the transverse 
colon, and this I did after the manner of Moynihan. The fistu- 
lous opening into the bowel I closed with two catgut sutures and 
introduced a drain down to this point. The new anastomosis 
was surrounded by omentum and the abdomen closed, excepting 


at the point of drainage. 

January 22 : Patient is more comfortable to-day and has done 
remarkably well since his operation. 

March i : Patient was discharged from the hospital to-d.ay. 
the sinus still persisting but no fecal discharge. 

January ii, igoy: Since his last operation he has been free 
of pain and has gained considerably in weight. The fecal fistula 
redeveloped, however, and has continued open ever since. In 
March, Dr. Le Conte operated and tried to close the fi.'^tul.a, hut 
vmsuccessfully. There is no longer any painful or visible peri- 
stalsis, but large quantities of fecal matter escape throtigh the 
fistula. I determined that the best thing to do was to open t 
abdomen on the left side, divide the ileum near the old j)OHh o. 
anastomosis and attach the proximal end by lateral anasio^.o. 
to the sigmoid. I opened the abdomen through the 
the left rectus and found the abdominal cavity in good , 

excepting for numerous small tubercles over the hon n 
mesentery. There was no fluid and no enlarged 
fjist anastomosis was in good condition and worKu.g. J'-r 
Was no hypertrophy or distention of the bowel, .-it 
Operation I did not divide the ileum hut simp*} i.— ' j- 
•anastomosis. To-dav I cut the ileum nc.ar :hc 


he JCtwn-. 


Olil 


.ari.t 
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inverted the two ends and attached the proximal portion to the 
upper portion of the sigmoid by a lateral anastomosis. The 
steps of the operation were easily performed and the result 
apparently was very satisfactoiy. The abdomen was closed 
without drainage. I did not do anything to the fistulse on the 
right, hoping that they would close. 

February 4. Since this operation the patient has progressed 
very satisfactorily. At first there was free discharge of fecal 
matter from the old fistula, but this stopped after a few days. 
The fistula was Y-shaped, having two external openings, one of 
which closed very promptly after operation, but the other is still 
discharging a small amount of mucus and pus. The patient’s 

ToXrJaWe '' 

at thp original operation was exhibited 

of cfficnm Tu cm. of ileum and 4 cm. 

tains a numbp ^ ^^sentery is attached to the intestine and con- 

one 5 constrictions, 

this one The h juncture, and the other 13 cm. above 

diinded In! thT. "'7° constrictions is very much 

two constrictions distended portion between the 

examLed,"C^^^^ ^P-i-en was 

grape seed. Thp npr’f of watermelon seeds with one 

was studded with smahT B °f bowel and mesentery 

te fo.t 

contains a number of large riandm'^ 

4 X 354 X 2 cm. These glands on ^Prf • ’ measuring 

The appendix is tightly bound down to^th 

The lower stricture is 3 cm. in lenmh adhesions. 

at this point 34 cm. The second strictur • ^ 

the lumen ij4 cm.” The pathological d' 

of the intestine wdth chronic ulceraf*^^°^*^ tuberculosis 
mesenteric glands, and hypertrophv of ’ ^^^’orculosis of the 
'otestine. muscular wall of the 

May I, 1907: Since the last operatin , 
health has been very good, but there has " Patient’s general 
from the sinus a quantity of pus and to discharge 

material at times also passed out, but 1 He says fecal 

■ had his dressings 
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carefully watched for several consecutive days at the hospital, 
bringing him in for this purpose, but have found no fcca! matter. 
He is very much disturbed by the discharge and the necessity or 
constant change of dressings, so I determined to open the abdo- 
men again and remove all of the bowel that had been side-tracked 
by the last operation. To-day I opened the abdomen through 
the right rectus and excised the colon from the splenic flexure 
back to the point of original excision. Together with this lx)\vc! 
there were removed two feet of ileum. At the point of division 
of the colon the bowel was perfectly healthy, and I had no difli- 
culty in turning it in. The whole intestine was one m.ass oi 
adhesions and I had considerable difficulty in isolating the portion 
which I wished to remove. A thorough twisting and malpD!-'.- 
tion of the small intestine made the operation long and difilcuU. 
The only portion of the bow'cl removed which was rcalh dis- 
tended was the ascending colon, and that was filled vith tube, 
culous ulcers of the mucous membrane. The peritoneum gen- 
erally was in much better condition than at the previous opera 
tion, and at several points on the small intestine there \.erc 
cicatrices of healed tuberculous lesions. When rcmo\ c 
bowel I felt that I had taken out all the diseased tissue ^ 
few mesenteric glands, and hoped that the ' 

entirely relieved. The abdomen was closed ^ylthout dr.un.ag 
excepting for a small piece of gauze extcndii^ just , 

abdominal wall at the seat of the old fistula. The operation . - ^ 

about two hours. . , , 

May 3: Patient’s temperature has 
operation ; he has had no vomiting, no distention, .. 

condition has been very good. , , • 

May 21 : The patient did very' well for fc\Tml d. - • _ ^ 

last operation. Then he began to have fcca i-c ■ 

judged came from the loop of (.-vcr with 

adherent to the old abscess and which I ha nc ^ 

peritoneum. Discharge has increased ' tried rcct.^l *' 

and the patient has emaciated a great dea. ... * 5,;, ,i-. 
ing, but this did not help matters. To-cay ^ n-;:r:u 

jejunostomy or resection of the perforate ! 

was in very poor shape. He v.-as put on ^ tV-!"-' 

four pints of normal salt solution put into 'i - ^ ■ * 

morphia, ethyl chloride and ether .aiixst w. .a 
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opened up, the loop of bowel delivered, and the perforation found. 

It was too large to close, and after thoroughly cleansing the 
cavity the bowel was fastened in the wound with gauze packing 
and a tube passed down into the distal portion of the loop and 
fixed with a purse-string suture. The patient was immediately 
given a pint of salt solution and two ounces of whiskey through 
the tube. 

May 20: Patient is in pretty bad shape, although he was 
much better last night than before his operation. He has been 
given raw eggs and peptonized milk through the tube every three 
hours and has vomited small amounts at times to-day. His tern 
perature is subnormal and he seems in pretty bad condition. 

May 21 : Patient died to-day. At the postmortem his entire 
intestinal tract measured but 19 feet. 

Case V. — S. B. ; female ; 57 years of age ; Pennsylvania Hos- 
pital, Diagnosis: Obstruction of bowels due to carcinoma of 
sigmoid. Operation: Colostomy, and eight days later resection 
and anastomosis. 'Recovery, with death from recurrence one year 
later. 

This patient was a rather thin person who gave a history of 
ribbon stools for some time with marked constipation. She stated 
that she had never passed blood excepting after the use of an 
enema and then only a slight amount. Had never had any 
previous attack of obstruction. She was a Christian Scientist, 
and her treatment was confined to this art until about a week 
ago when constipation became much more marked ; she then took 


castor oil. For forty-eight hours she passed neither fecal matter 
nor gas, her abdomen becoming more and more distended, and 
.she has vomited everything that has gone into her stomach. 
When I saw her at about 10 p.m., her condition was good, — the 
abdomen was markedly distended, coils of bowel and peristalsis 
being plainly visible through the abdominal wall. Dr. I.ee had 


examined the rectum and could feel nothing abnormal. The 
si^oid could be felt, and was markedly distended. Most of the 
pain and tenderness was located about the caecum. I urged 
immediate operation, with the intention of establishing an arti- 
ficial anu.s and later removing the cause of obstruction if it were 
removable. The abdomen was opened through the left rectus 
.nd a growth about the ntiddlc of tha sigu,®a readily found. 


There were a number of enlarged glands 


m the mesosigmoid. 
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The growth was of the contracting variety and had completely 
shut off the bowel. I had no difficulty in delivering the intes- 
tine, and then made an anastomosis between the bowel above and 
below the growth by means of a Murphy button. I left th!« 
knuckle of bowel completely outside the wound. In a few days, 
the patient being in better condition, I intended to resect all the 
involved intestine. I was greatly tempted to do this at the time 
of operation because the patient seemed in good condition, but 
because of past experience and the experience of others deemed 


it unwise. 

September lo : Although patient has passed some flatus there 
has been no bowel movement. Some distention still exists and 
patient is very uncomfortable. To-day I opened the distal po.- 
tion of the bowel ; a prompt escape of a large amount of gas and 
fecal matter followed. 

September l6: Two days ago, eight days after fast opera- 
tion, I resected the involved sigmoid. Patient had improve a 
great deal and seemed in good condition. I tomd tha the wound 
Ld become infected from fecal discharge and had , 

exercise great care to prevent infection o t ic “n u ■ 
area was well walled off and I was able to ' ^ 

very satisfactorily. I made a wide resection f 
tion, invaginated the tivo ends and di a a ^ ^ 

using linen thread. The operation was easily it' “P ^wd “d 

satisfactory in every way. A small ‘own « t 

peritoneum in the middle of the wound an occurred, 

peritoneum at the upper angk where *^"“7 “Xndi- 
The patient stood the operation well an 
tion : her only complaint is of gas. She made a . 
convalescence and was discharged Octo ’T ; perfectly 
January nr, tgoSt lo nd.™ slir 

well; weighs 104 pounds. Thinks . i,„n die left. Bowch 
went to the hospital ; weighed 79 PO""'’' 

move regularly without a laxative. , lassitude and -say'- 

June 2: Patient complains of c - .Q^-ing, however, ar-t 
she has some abdominal pain. Bowels arc .pe 

I can feel no evidence of any on her 

lost weight, but her weight is c.x3ctly v • „ . ^ r-r? 

visit * wkn tol l I”" 

Julv 22: Patient has been seen by a p V 
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she had a recurrence of her trouble and that all he could do for 
her was to make her comfortable. This has depressed her very 
much and tended rather to aggravate her symptoms. She says 
that she sleeps badly, her appetite is poor, and that she has almost 
constant pain in the left iliac fossa. The bowels, however, move 
regularly from cascara, and there has been no blood or mucus 
in the movements. Weight, 92J4 pounds. On examination there 
is some hardness to be felt to the left of the woimd, but it feels 
as if it might be in the abdominal wall. I am by no means sure 
she has a recurrence but have advised X-ray treatment, for which 
she will go to Dr. Manges. 

Patient, a few weeks after this note was made, died from 
recurrence, but had no obstruction. 


Case VI. — M. W. ; female ; 58 years of age ; Jefferson Hos- 
pital. Diagnosis : Carcinoma of appendix and cceciini. Resec- 
tion of cacnm, lateral anastomosis, October 5, 1907. DeaHi oih 
seventh day after operation. 

This patient was referred to me by Dr. Robert L. Gibbon, 
ar otte, N. C. She had always been healthy, and had given 
<^ight children. In February, 1906, she had an attack 
w ich was diagnosed as appendicitis. Was ill a week; the symp- 
oms isappeared under rest and ice. Six weeks later she had a 
it ^^^^k which lasted but a few days. A marked symptom 
1 these attacks was severe localized pain and slight temperature. 
.1^° vomiting and no urinary symptoms in either of 

sh(’ remained well until six weeks ago, when 

There similar to the first but more marked, 

sviuntotnc^ ^ f^ver and, excepting for the nausea, the 

attack a Z appendicitis. In this last 

tplcd r '' •' “ She gradually 

tloS of the when I saw her, Examina- 

f tender and 

Itoon- an7,t I" ‘t>= 

iWs was a case' r* '7 ‘‘ seemed likely that 

ndvised operSion ,jr a ^ abscess, I 

Ihe Jeire 7 "Hospf,:, ° 5 , I °pe«ted at 

mass cncou^r^Mdnd 'tfe'cicum 

m'hosions. Genera, ahdomina. and pelv^c'v^;:::”^^ 
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off and a line of cleavage sought between the mass and the 
neighboring viscera. The mass was so dense that I feared I 
was dealing with a malignant growth. Finally I got the ca:aini 
separated. When brought to the surface I found that the 
appendix had separated at its attachment and that there wa^ 
quite a large opening in the caecum. Where the appendix was 
detached there was evidently a malignant groudh, and on exam- 
ining the interior of the caecum I found that this growth extended 
across the lower end of the bowel and up as far as the opening 
of the ileum. I then proceeded with a resection of the caecum, 
going 6 or 8 inches above the growth and making a lateral anas- 
tomosis between the ascending colon and the ileum, using linen 
thread for the purpose. When I had completed the anastomosis 
I proceeded to get out what remained of the appendix; this was 
a difficult undertaking, as it was tightly bound down. ic cii. a 
portion of the appendix, however, did not seem to be so mudi 
diseased as the proximal portion. It was impossi c o iga 
the mesoappendix as I simply had to dig the appen ix ou 
bed behind the caecum. A gauze drain was put in and t ic 

""o clobtt f ■ Patient has done only fairly -11 sin«^_opcra,« 

Yesterday morning she seemed in goo con i lo * j 

afternoon she suffered a great deal from nausea J .njtcd 

once or twice, and then only small quanti ics. 

voluntarily; her temperature range is 

She has taken very little nourishment ‘ 

quantities. The bowels have not ^ 

some flatus to-day when an enema \\as gi\ • ^ ^ 

tention of the abdomen; the tongue is ‘ * Pulse' h.a« been 

ache are the only complaints which she make.. 

somewhat rapid, ranging from no to 130. occasionn! 

October 9: Patient is better though 1 jja- 
nausea. She has complained of distcn io . l^nvcl 

ceptible, and has passed large ° 1,,^ an*cncma. Sbr 

Last night she had a slight movemen ^^^pting peptor. 'i h- 

has taken little in the way of nouri.slmic ^ 

but she has had nutrient encmata. 
of urine. Her temperature varies from 
October .. : P.rtlcntV botvcl. hove 
end 0 mtmbcr of times. TI.ere "O 
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continues, although she is able to take a certain amount of liquid 
nourishment and stimulation. Her temperature continues around 
100° and ioi°. Her pulse remains between no and 120. There 
has been a decided falling off in the urine and to-day she has 
passed little or none. 

October 12: Her condition yesterday grew much worse. 
She was in a stuporous condition all day, secreted very little urine 
and declined to take nourishment. The bowels moved five or six 
times. I changed the drain the day before, and although it was 
soiled and had a bad odor there was no escape of fecal matter 
or pus on its withdrawal. Her condition continued to grow 
rapidly worse and she died at 4 o’clock this morning. It is hard 
to know exactly what caused this death. There is no doubt that 
the anastomosis was working perfectly satisfactorily. There was 
no distention and no vomiting, so I felt if there was a peritonitis 
it must have been a low grade of infection. There was some 
kidney secretion in the last twelve hours, but I think that the 
kidneys were largely the cause of the death. 

Pathological diagnosis : C3dindric-celled carcinoma arising 
from an adenoma. 


Case VII. G. N,; male; 33 years of age; Jefferson Hospital, 
lagnosis: Carcinonm of ascending colon, March 28, 1908. 
Recovery; zoell at the present time. 

This patient gave a history extending over 6 or 8 months, 
unng this time he has had considerable soreness and tenderness 
1? ^ ^ quadrant of the abdomen, in which a tumor 

vn^ very black, tarry stools. Has never 

mi ed, and pain is uninfluenced by eating. He has no pain 

of ° u ^ moulder or back. There is no apparent distention 
costal Examination shows a marked rigidity below the 

tumor sensation is conveyed to the hand as of a 

in the nosit^ t ie upper half of the right rectus; it is exactly 
ano r; V A gall-bladder. There is no history of colic, 
^mass o ad " « d-°denal Ler with 

'vas probabh ^ tumor 
but he had a iroo^ ' ^ haemoglobin was 65 per cent., 

ments were very bS* blood cells. His bowel move- 
f opened tlie abdnm reported that no blood was foutid. 

growth in the hepaS flTv”^ the right rectus and found a large 
hepatic flexure of the colon, covered by adherent 
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omentum. There was no extension to the gall-bladder or liver, 
but there was an extensive involvement of the colic lymph-node 
The patient was in no condition to stand an extensive operation: 
his pulse became quite weak on the table. I determined that it 
was worth while to attempt an excision of the growth, but l^iought 
it wiser to do the operation in two stages. I therefore divided 
the ileum near the ileocolic juncture, closed both ends and then 
made a lateral anastomosis (Moynihan's method) between ti c 
proximal portion of the ileum and the transverse colon. I put 
a small drain down to the closed distal end o^^hc ileum. 

April i: Patient is in good condition. Dram v as ch..u cd 
to-dty. I think in two or three days I will be able to complete 

Patient has ^ntproved ye.- n.neh Jn. « 

operation, and seems m good condition o 
The abdomen was opened through the san ^ 

the drainage had been going on, an m v ctenm .and 

infection. I had no difficulty n ^ and 

ligating its mesentery. I then ivi e le 

inverted it. In bringing the ma ^ adherent on its inner 

surprised to find a coil of small m es i « proved to be tin 
posterior aspect. On careful examma ‘ ^ portion of 

duodenum. At first it looked as if a Xd when 1 scpnra.t.l 
the bowel would also be necessarj , u Involved in th.f 

it that practically only its peritonea c ‘ ‘ {|.,c 

mass. Several sutures were put m o 

peritoneum. There was thoroughly c.xpo^ed^ 

bladder in the growth. The . ^ posterior drai.' 

but there was no extension of the isca- 

was carried out through a puncture ^ nnotr.cr pkecd 

was then carried down to the •"'•erted co lonjnO , 

in the superficial wound at it. 

his operation well, considering tic gr ‘ ^.^ji^fncton'. 

April 15 : Patient’s condihon^ ^^^ld;rable cough. v,hidi 

ago I was worried because . miner and has .i 

pXbly due to the fact that he is a miner 

lung. His bowels have moved cl . ,,t|cf.-,c;or.- rf-’VfL- 

April 24; Patient is dbeharge r.s th-e ^ 

aWiougl, there has been optwt--n. * ■' 

which was infected at the lime . sionnally- 
is sitting up and his bowels are n> 
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May 17: Microscopical diagnosis: cylindric-cell epithelioma. 
Wound entirely healed. Patient gone home. 

February 12, 1909: Letter from Dr. G. A. Cunningham, 
the patient’s physician : “ He has gained thirty pounds, has no 
indigestion, flatulence never occurred; he is now engaged at the 
laborious task of coal mining, but has had no complaint of any 
kind regarding weakness of the abdominal wall. He has had no 
. medical assistance whatever since the operation. His bowels 
are regular.” 

Case VIII. — M. A.; female; 71 years of age; Bryn Mawr 
Hospital. Diagnosis: Acute intestinal obstruction due to car- 
cinovta of splenic dexure. Colostomy, May 12, 1908, followed 
by resection May 20, 1908. Death June 6, 1908. 

This patient has had more or less trouble with her bowels 
for about a month, and during the last four or five days has had 
difficulty in having a movement. When I saw her just before 
operation her abdomen was distended; there was no evidence of 
fluid and she was vomiting. Her temperature and pulse were 
normal and she seemed in good condition. I thought it wise to 
operate at once, and as I believed the obstruction to be in 
the upper rectum, I made an incision through the outeif 
portion of the lower left rectus. The small intestine was con- 
siderably distended and filled the pelvis. The rectum, sigmoid 
and descending colon were collapsed. The transverse colon was 
istended. Passing my hand up to the splenic flexure I found 
a small hard mass in the bowel. Instead of making a lateral 
anastomosis between the transverse colon and the sigmoid, which 

cou easily have done, I made another small opening in the 
upper portion of the rectus, hoping that I might be able to deliver 
through it; I found, however, that it was situated 
j't 'hp^v. ^ flexure and that only with great tension could 

hullpri I within the wound. It was about the size of a 
entlv comi^lpt shaped like a Murphy button, and appar- 

in the tnf ^ ^ obstructed the bowel. I then made an opening 

StewaV’^n ^ 

operation, md b-dal^^ recovery from first 

^ first closed th I ^ undertook the removal of the growth, 
“il the eastmt-r^f; °®^°uiy opening, increased the wound, tied 
e omentum, divided the colon proximal to the 



RESECTION OF THE COLON. 


591 

colostomy wound, and then proceeded to remove about 8 inches 
of the transverse colon together with the splenic flexure in which 
a small hard growth was present. I also removed about 4 inches 
of the descending colon. I had considerable difficulty in sepa- 
rating the growth from the spleen, and in doing so tore off a 
small portion of the spleen, which caused a rather profuse hem- 
orrhage, which was controlled by a pack. The mesocolon was 
so short that it was difficult to get the ligatures behind the growth. 
I finally managed to get the growth out fairly satisfactorily. 
There was present a small hard nodule in the kidney, but I 
could not make out that it had any connection with the growth 
in the colon. The ends of the divided colon were inverted and a 
lateral anastomosis made. Catgut sutures were used for the 
deeper suture and linen thread for the outer. The operation was 
an extremely difficult one and required about an hour and fifty 
minutes for its performance. I think it would have been easier 
if I had made a lateral anastomosis and short-circuited the gp-owth 
at my first operation instead of doing a colostomy. The removal 
of the splenic flexure would have been just as difficult, however, 
but the operation would have taken less time. The patient stood 
the operation fairly well. 

May 25: For several days after operation she had a great 
deal of nausea and. vomiting. Gastric lavage relieved the vomit- 
ing. During the past two days she has had a bad attack 
diarrhoea; during the last 24 hours but 15 stools, but in 
the previous 24 hours 28 stools. These occurred without the 
administration of any laxative whatever. Irrigation of the 
rectum relieved her a gp'eat deal and she is much better to-daj. 
There is a good deal of odor about the wound and the dram has 
not yet been changed. Her temperature range is between norma! 
and 100°. Her pulse, which was quite rapid on the day after 
operation, reaching about 160, has recently remained m if 
neighborhood of 100. ^ 

May 26: To-day I removed the packing. There w.r _ 
Weeding; the wound is very- foul and there is some 
along tlie muscle edges. She is still very weak but t ic 
is much better. The great difficulty is to get her 
food. She has been gotten up into a chair and put 
yard, which I hope will help her. 

May 28: Fccalfistub Laa cIcvctaH-lml fr" • ' 

rectum. 
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was markedly distended and the vomiting was more or less per- 
sistent, but not of a fecal type. Palpation showed some rigidity 
in tlie region of the sigmoid, but more in the upper right quad- 
rant. The ascending colon seemed to be distended, and as there 
was much tenderness over the sigmoid, I concluded the obstruc- 
tion was probably at this point. 


Following a hypodermic of morphia and atropin, she was 
given ethyl chloride and ether, and the abdomen opened through 
the left rectus. I found the descending colon very much dis- 
tended, and on withdrawing the sigmoid came at once upon the 
cause of the obstruction, which was a growth involving the 
interior of the bowel and producing so marked a constriction as 
to practically completely obstruct it. Only one gland could be 
felt in the mesentery. About 6 inches of bowel was excised, 
including the growth, and a lateral anastomosis done. The ends 


of the bowel were inverted with catgut and silk and the anas- 
tomosis made with catgut and silk ; as the operation was accom- 
plished outside of the abdomen and the wound well protected 
with gauze, no drainage was inserted. While the abdominal 
uound was being closed a rectal tube was inserted into the 
rectum and a quantity of gas and liquid fseces escaped and the 
abdominal distention at the same time disappeared. 

ebruary 8 . The patient's wound is healed and there is no 
pain or a dominal tenderness. The abdomen has been perfectly 
hno her operation. During the last few days she has 

tolfT ^ troublesome diarrhoea, I aih 

that \ vomited practically everything 

advl^ru f?' Holcombe over the ’phone and 

that her stomach be washed out. To-day I eot a very 

February 14; I had supposed thaf fli.v .l 
« ell unUl last evening, when I reeeived f ,^’1 ® 

mg She was in a bad condition and tw message say- 

thc left loin. I felt sure that there developed in 

of anastomosis, and advised that the ^ ° ^ 

and arranged to sec the patient to-day ^id open freely, 
her in an extremely low condition, o ? arrived I found 

I found them soaked with a quantitv the dressings 

<Iark liquid fecal matter. 
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The wound had opened throughout its length and there were 
great masses of necrotic muscle and fascia. I suppose she 'got 
rid of probably a pint of fecal material, and I lioped that its 
removal might bring about some improvement in its condition, 
but was informed later that she gradually sank and died this 
evening. She had no further obstructive symptoms at any time 
and her abdomen was not distended when I saw her ; on the con- 
trary it was scaphoid. I think that there is no doubt that this 
death resulted from toxaemia, the result of extravasation of intes- 
tinal contents around the anastomosis. 


There are a number of practical points in regard to re- 
sections of the colon about Avhich there is great variety of 
opinion and practice, and most of these points arc brought 
out in the foregoing cases. Using these as a basis, I pro- 
pose to discuss the following questions. First, where should 
incision be made in operating for diseases of the colon. 
Second, is one justified in doing a resection and an anastomo 
sis in the presence of acute obstruction, or should the o j 
struction first be relieved by drainage? Third, what arc the 
relative merits of end-to-end and lateral anastomo.^is.^ 
Fourth, what is the best method of making the anastomosis.' 
Fifth, should drainage be used if the peritoneum is not 
already infected? Sixth, to what is tlie operati\c mor < 
due? Seventh, is ultimate mortality due to too um 

excision of the bowel? , , ,, 

1. In answering the first question I wou -a) _ , 

incision should be made as nearly as possible o^ er ic - 

and if one has been unable to locate the grow 1 1 , mi ■ 
simply for the obstruction, and finds that ic ^ 

gain ample access to the involved bowc , * 
cision, through Avhich the bowel may cnsi } ^ ,•* than 

be made. A second incision is mnd. less “'-I' 
the injury to the bow'el through an incii-ion 

pcmiit of easy handling. resection an i 

2. Regarding the second question.^ « - 

anastomosis in the presence of '-’‘f 

doubt, all surgeons having agreed t- 
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operation is it should never be done. This conclusion was 
reached after sad experiences, to which I think my first and 
second cases and possibly my tenth case, might be added. 
In 1903 F. T. Paul (Brit. Med. Jour., Aug 15, 1903) said that 
obstruction more than trebled the danger of colon resection, 
and he reminded us that even after a simple colostomy, done 
for obstruction of two or three days’ standing, the patient 
may be in a precarious state for two or three weeks, even 
though apparently greatly improved for twenty-four hours. 
There is sufficient auto-intoxication, even when the drainage 
operation is done fairly earl}'', to cause severe poisoning which 
is characterized especially by a foul diarrhoea, loss of appetite, 
slight fever and general depression. This condition is well 
shown in Case VIII of my series, and is a picture, I am sure, 
familiar to us all. Not only is the patient absorbing toxins 
from the intestinal fermentation, but ulceration of the colon, 
well above the obstruction, in these cases is quite common. 
To do a formal resection, however quickly and easily, 
at this time is to invite disaster. Moynihan (“Abdominal 
Operations ”) says, “ There are few rules so binding upon 
the surgeon as that which prohibits the resection of growths 
and subsequent end-to-end anastomoses of the large intestine 
in cases of acute obstruction.” One is strongly tempted to 
break this rule when the growth is easily accessible, as it is 
in the transverse and sigmoid colon, but there is every reason 
u ly he should refrain. Experience has taught surgeons 
c\eiy^\here this lesson, and it should not be forgotten. 

^ ew successful resections and anastomoses of the upper 
portion of the small intestine for acute obstruction may mis- 
ear e curator to the false conclusion that the same pro- 
ure u I . work as well in the case of the colon, but ' the 
different one. The small upper portion 
thp tr T ^ comparatively free from bacteria, while 

is f t! ^ intestine teems with them, and it 

^ accounts for the peritonitis so frequently 
inteslinp standing obstruction of the loAver 

and the nr becomes distended, its circulation bad 

.ganisms make an easy exit into the peritoneal 
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cavity. It is a well-known fact that the lower down in the 
intestinal tract an obstruction is the greater is tlie infection 
from the absorption of the intestinal contents, and this is 
due not to the greater absorbing area but to the greater 
number of pathogenic organisms in the lower portion of 
the small intestine and colon. Numerous have been the con- 
tributions to surgical literature in recent years showing the 
danger of this absorption even after a perfect resection and 
anastomosis. Monks and others have laid great stress upon 


the importance of emptying the bowel above the obstruction 
at the time of the operation, and his work and experiments 
in this matter have contributed largely to our improved re- 
sults. He has shown us how a large portion of the small 
intestine can be emptied b}' puckering the intestine up on .i 
large blunt tube passed into its interior, and that this is the 
only way in which it can be accomplished. Tlie toxicity of 
the intestinal contents in acute obstniction is nell shoun n 
the experimental study made by Ciairemont and Ranai ^ ^ ^ 
ccedings of the German Medical Congress, 19*^3 » ^ 

OF Surgery, December, 1903.). Their results arc as o ov>. 
“The intestinal contents above the stenoses, after being ren- 
dered free from bacteria by filtration, aluajs pJ0\c( 
ous, whether administered intravcnouslr or hj po^ erma ica 
Bouillon cultures of small quantities of the mtc.-tina con ci 
after four to five days gave toxins equally 
the poison is the result of bacterial grov.l i. ' 
withstand heat. The toxic action can be 
the material with the brains of normal rnb)i > or ^ r,’ 

The filtered intestinal contents - 

intense hrcmolytic power when adnumstcru ^ ^ j,,.. 

It was impossible to cstabh.di either .iC I^e 
munity to the poisons, winch seem to 
of senuntherapy to the treatment of iK.^ 

William T. Mayo (Jour. f T.nvh-., 

1907) says that a fair -• 

resection for obstruction is ot. ^ ^ ^ 

l>osis. and he therefore u^e." ^ t-r.rh 5- r-- 

the distended Iviwel on thb- 
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collapsed bowel up to the obstruction rather than the dis- 
tended bowel down to the obstruction. Here, then, we have 
another reason for primary drainage of the large intestine 
in cases of obstruction before doing an anastomosis. 

I think my own cases bear out all these points. In two I 
did a resection in the presence of an acute obstruction and 
lost both. In two others I did the drainage operation first 
and the resection later. One died and one recovered. In 
my last case I did a primary I'esection because I thought that 
as the obstruction was not complete there would be little 
danger from auto-intoxication, the result of absorption. As 
I have said before, this, I believe, was an error. What tlien 
should be the procedure in these cases of acute obstruction? 
Moynihan recommends Paul’s operation, which consists in 
loosening the bowel from its attachment, bringing the growth 
out through the wound, dividing the bowel well above and 
below the growth, and inserting into the proximal and distal 
ends two glass tubes connected with a rubber drainage tube, 
and then the removal of the growth. By this operation the 
p’O'wth is removed at once and free drainage of the bowel 
is accomplished. Later, an anastomosis is accomplished by 
a crushing forceps and the fecal fistula closed. Von Mikulicz, 
Hartmann, and Mayo, all suggest methods quite similar to 
t ose^ of Paul. There is no doubt that these methods are 
superior to colostonty performed above the growth, as it 
renders subsequent operation very simple and easy. Where 
t e growth cannot be delivered easily into the wound colos- 
omy may be done or the obstructed portion of the colon may 
e SI e tracked by performing ileocolostomy or colocolostomy, 
y ^ pursued in one of my successful cases (Case 
)• ese operations are particularly advised where the 
s ruction is only partial, and sometimes are advantageous 
^vhcre there is no obstruction. 

fntnrt relative merits of the end-to-end and lateral anas- 
onp ^^'■gely upon the portion of bowel with which 

ap-p tn ^ greater likelihood of leak- 

end-to-end operation because of the difficulty of 
t, an accurate and tight approximation of the two por- 
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tions at the mesenteric attachment. It can, 1 tliink, be said 
that unless the peritoneal coat can be brought in from the 
two lateral aspects and made to cover the divided mesenteric 
attachment a lateral anastomosis should be done. In the 
ascending and descending colon, and at the hepatic and splenic 
flexures, a large portion of the posterior aspect of the bowel 
has no peritoneal coat, and the mesentery is short and wide, 
so that here there is no chance of making a complete peritoneal 
approximation in an end-to-end anastomosis, and therefore 
the lateral method must be employed. In the transverse and 
sigmoid colon the entire bowel is covered with peritoncuin, 
and it can be drawn in over the mesenter)’. It is onI\ in 
these situations that the end-to-end method should be used. 
Even in the transverse colon and the sigmoid, I would prefer 
the lateral approximation. In resection of the caicum, the 
ileum should be anastomosed with the transverse colon uru cr 
the omentum, and by the lateral method. End-to si c 
anastomosis is more difficult and not, I think, as salisfactors. 
Another great advantage of the lateral anastomosis is t lat 
if properly done there is little drag upon the line o suture. 
In order to prevent this drag the tw'o portions of ^ 
the anastomotic opening in both directions s lou ^ . 

proximated by several interrupted sutures, i an> o 
failures due to leakage in end-to-end anastomoses / 
curred because an unhealthy portion of bowc wa. ” 
in the anastomosing sutures. This is muci cs- ' 
occur in the lateral anastomosis, and the 
that he is going to perform a 
less likely to leave any of the diseased bo\ • 
that more time is required for the .j-c 

without weight as a rule. Still anothci pom 

at there is nc 

developing at the line of anastomosis. n.‘= there cc 


witnout wcignt as a ruie. 

lateral anastomosis is that there is n ' cc'-'udv 

developing at the line of anastomosis ^ 

in an end-to-end suture. Moynilian .-.rci;'.!!:-' 

iUi^ flivirUniT ihc l>O^^Cl O* * r* . ^ 


the imjxjrtancc of dividing m 

where an aid-to-cnd anastomosis i^ to - , 

there is Ic.ss danger of including in ti.c ^ 
intestine the circulation of which ■nti'v 


. 'V 
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reports that he has done seven resections of the caecum and 
ascending colon with end-to-end anastomoses. In this series 
there was one death due to leakage. His more recent prac- 
tice is to employ the lateral anastomosis, Bilton Pollard 
(Brit Med. four., Jan, 23, 1904) advocates the end-to-end 
method and reports several successful operations done for 
carcinoma. Another strong advocate of operating in two or 
more stages is Nemnann (Deut. Med. Wocheuschr., xxxii. 
No. 14), who details six cases of carcinoma of the colon in 
which he first practiced drainage and later resection. His 
results would certainly warrant his conclusions. Jonas (Jour. 
Amer. Med. Assoc., Sept, 15, igo6) reports 16 cases of cancer 
of the colon in 15 of which resection was done. In this series 
he had 12 operative recoveries and three deaths. The three 


deaths were all due to a leakage at the point of anastomosis, 
and in each of these a Murphy button had been used. 

In the first three of my own cases I did an end-to-end 


anastomosis; death occurred in one eight hours after opera- 
tion, and leakage in the other two; in one a Murphy button 
nas used, and perforation took place and the button .dropped 
out of the bowel into a pocket beliind it. Death occurred on 
tie twenty-third day. In the third case simple suture was 
used, and the patient recovered in spite of a fecal leak and 
r^ams well to-day. In the last seven cases lateral anastomo- 
n It simple suture was done. Leakage occurred in three 
eat m hvo cases. One died on the twenty-fifth day and 
fourteenth. My own experience, then, tends to 
other operators already quoted who favor 

lateral anastomosis. 


T -wniim ^ ^^gards the best method of making the anastomosii 
ODeratnr ^ difficult and practically useless for on 

ploverl h what is the best method of suture to be em 
advise making intestinal anastomoses. I wouh 

and whirli n method with which he is most familia 

exception tn results. There is on 

method of sutur however, and that is that somi 

as a hi tf preferable to any mechanical devic 

on or a bobbin. I employed the Moynihai 
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operation, done with the aid of the Doyen forceps, in all of 
ray cases excepting Case III, in which the IMurphy button 
was used with subsequent necrosis and perforation. In iny 
recent cases I have used a tlirough-and-through suture of 
catgut and reinforcing suture of celluloid thread or silk. Some 
such forceps as those of Doyen facilitate the operation con- 
siderably, as they control the fecal current and also enable 
the operator to manipulate the bowel with the least possible 
traumatism. I have never used the Magraw suture, but those 
who have spealc well of it. Most surgeons have now become 
convinced that the large intestine is no place for the Murphy 
button, and no one has tried to impress tliis upon the profession 
as much as Murphy himself. He states (“\car Book of 
Surgery, 1908 ”) that for years he has advised against the 
use of the button in large intestine anastomoses excepting 
possibly in lateral anastomoses high up in the colon, and in 
these cases the oblong button should be used. Tliis ad\icc 
probably ans\vers the question as to tlie utility of the batton 
in these cases — and my own experience confirms it. Ivumcr 
ous cases have been reported in which the buttoii has cit icr 
become blocked by a mass of fecal matter, or in which pressure 
from it has produced necrosis and leakage. This 1. wc 


illustrated in my second case. • 

• 5. Should drainage be used if the peritoneum ’ 
already infected? This question is not so casi \ an.^ 
Given a case in wdiich tliere is no obstniction, no pern 
the bowel wall healthy at the lines of 
intestinal tract well anptied before operation. ^ 
no drainage. This proposition, however, 
diagnosis, Avhich is by no means a nilc 

and a thorough preparation of the patient >c o«< .. * 

In but two of my cases did I close the 

drain; one got well in spite of a leak, ^ foitrifrn'.h 

four years after operation; the other mcu 

day with leakage due to sloughing of ^ V-~’ *• 

of approximation. This was " 

might have Iveen saved had a I ^ i.. «• - 

fonned instead of an imme-h-.«'' 
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eight oilier cases I used drainage and had a fecal leak in 
but tliree; one was the case in which the Murphy button was 
employed, and who died on the twenty-third day; anotlier 
recovered m spite of the leak, and the third died on the fifth 
day. I believe that leakage does not depend so much on 
drmnage or no drainage as on the character of the intestine 
and the accuracy of the suture. My own greatest error M 
■s senes was in doing resections without first drainine the 

Z the anastomo- 

of the passage o7r T 

testinal anastomosfs Thf T in large in- 

should not rest dir^rfl ^ ^ ^ 

invites a leak. ^ suture, as this only 

--Pn-sIVSon: iZZZrt: ZT/ 

and from those of others is ^ 

mortality is remarkahlv immediate operative 

mortality is large. In m operative 

deaths. Case I died ei/ht^h J operative 

ho was suddenly taken hi ^ operation, when 

autopsy in this case the npf ? ^ ^^^diac symptoms. At the 

a marked endocarditis; he' dso*ted°“f ^^om 

tiioracic aorta Dr t ^ ^ ^ aneurism of the 

®ion alone was enou^" “'•diac con- 

There was peritonitis ft fte 

nn'i even if the patient L f ® operation in this case. 

J ihink that he'^miVht ha'! ““a- condition 
» "'■ed on the hvenfwhitd a" ? ^e peritonitis. Case 
' ne to necrosis of the h! T from infection 

on the sixth day af! " Case VI 

‘nto.vication. Case Vttt a-T “PP^ently from septic 
operation, from , *ed on the twenty-fifth day after 

«ed on the fourtre„®^!!,V'’f Case 

“•‘terved that therf fa!? t “ '«« 

Mas but one prompt death after the 
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operation, and that from a cardiac condition, and tliat there 
were but two deaths within the first week. It is apparent, 
then, that the operative mortality is due to conditions which 
do not produce death under a number of days. In olitcr 
words, the shock in spite of the prolonged operation, the age 
of the patient and even his bad condition, is not a significant 
factor in the mortality. The deaths result most frequently 
from necrosis of the bowel and leakage, and this nccro.isis in 
most instances is due not to a faulty method of suture but to 
the fact that the proximal portion of the bowel is in h.ad 
condition from either complete or incomplete obstruction. I 
am convinced that if the bo%vel was drained more frequently 
before the anastomosis was done the operative mortality wotdd 
decrease considerably. The best operative results have Ikcu 
obtained where this primar}' drainage was employed. Moyni- 
lian has collected 100 cases of resection for malignant di.eca'-c 
of the colon from recent literature, the results of wliich arc 
particularly interesting. In 68 cases a primary resection wa.« 
done with 22 deaths, a mortality of 32.3 per cent.; in 12 
Paul’s operation (resection and drainage followcti later by 
anastomosis) was done with one death, a mortality of 8.3 
per cent.; in 17 colostomy was done first and resection later, 
with 3 deaths, 17.6 per cent.; in 3 ileocolostomy followed by 
excision, one death, 33.3 per cent. The ultimate result'^ m 
these cases are given in answer to the last question. 

7. Is the ultimate mortality due to too limited c.vcision of 
the growth? I do not believe that it is. Most of tnc JOvU. - 
rcnccs that have taken place have not developed .at tnc ^^*‘*^ * * 
the previous resection. It is well known tliat gl.uuiuj. r 
volvemcnt in carcinoma of the colon takes pl.ice \c..* j 
compared with malignant disease elsewhere. In 

stmetion often occur.<; before any c.xtcnsive gi.m.m.l.’-r 

ment ba.s taken place. Again, we all rcalke fh» J ... 
of going well above the scat of disease, ana 
are compelled to make wide excissons hrean.^e ‘ ‘ 
dilation of the proximal portion or hcc.'iu'-e o. ■ 
sibility of the colon near the growth- h* - ' • 

■'3 entire ascending colon should I’C renv't.o.. 
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reason than because an anastomosis between the ileum and 
transverse colon is better than an anastomosis between the 
ileum and the ascending colon. In cancer of the hepatic 
flexure the ascending colon and csecum should be removed 
for the reason that ileocolostomy is of easier performance 
and produces better results than an anastomosis between the 
ascending and transverse colon. William J. Mayo reminds 
us that in 4 cases out of 5 the middle colic is the sole blood 
supply of the transverse colon, and unless these vessels are 
iuA’-olved they should be preserved, else the whole transverse 
colon will become necrotic. In my series of 8 resections for 
cancer 3 recurred and one died one year after operation from 
recurrence without obstruction. Case IV died nearly two 
years after the excision of the caecum for tuberculosis and 
20 days after a second excision of the transverse colon for 
the same condition. Three patients are well at the present 
time. Case III, one of carcinoma, is well four years and two 
months after operation; Case VIII, one of carcinoma, is 
well fourteen months after operation, and Case IX, ■ one of 
tuberculosis of the cascum, is well four months after operation. 

In close accord with my own results are those reported 
by Volcker {Presse Medicate, Oct. 10, 1908; “Year Book,” 
Murphy, 1909) from the Heidelberg Clinic. He gives a study 
of loi cases of cancer of large and small intestine, and con- 
c udes his paper with the statement that resection of the 
cancerous intestine is a very serious operation' (50 per cent, 
mortality), but the patients surviving have a good chance 
0 permanent^ cure (10 out of 17 sunivors, 58.8 per cent.), 
n i oynihan s table of 100 cases he referred to the after 
iistorj as g^ven in 64 of the 73 cases which recovered from 
le operation: 17 were well at the end of six months; 15 

t tif ’ 1 5 the end of two and a half years ; 

at^h ^ three years; 2 at the end of four years; one 

w’H years and 2 at the end of seven years. It 

tal’f that if we can improve our operative mor- 

ultimate mortality wdll compare favorably with 
oving operations for carcinoma elsewhere. 



LARGE PHAGEDENIC ULCER OF ABDOMEN. 


BY WILLIAM HENRY LUCKETT, M.D., 

OF NEW YORK CTTY. 


We use the word “ phagedenic ” in the title advisedly, for 
lack of a better term to describe a rapidly progressing ulcer 
of a gangrenous nature. Most text-books of to-day describe 
phagedenic ulcers in the past tense, so to speak, and put the 
condition in the same category as malignant s}'philis, hospital 
gangrene, malignant oedema, etc., usually ending by saying 
that the condition is " chiefly found in tropical countries, is 
rarely seen to-day,” and is accompanied by "great pain and 
high fever,” etc. Gangrene in some form or other is an 
ancient disease; it is mentioned in the papyrus Ebens. and 
both Hippocrates and Galen describe and recommend treat 
ment for this condition. That the case herewith reported is 
nevertheless a rare one to-day, is substantiated by the fact t lal 
in a very large and active hospital and clinical service of our 
teen years we do not recall seeing a similar case. us. 
together with the very unusual site and extraordinarily arge 
size, engages special interest. 


Case.— A. K.; fifty-five years old; gardener by 
s admitted to my service at Harlem Hospital ^ 
th the following histor>% Six days ago picked with fi g * 
imall pimple on skin of the lower part of aix omen ^ 1 ejeh 
c. The following day noticed that a scab had to . ^ 
s point, whidt upon removal vrith finger nai t ' 5 ‘ ‘ 

:er This ulcer has been rapidly increasing m size ^cr - 
d is accompanied by intense itching and con. me.... P 
inics gonorrhcca or syphilis. _ 

Physical B.aa,ir:afion.-Mnlc 

unshed, conscious, rational, but verv >n-u.al - - ,, 

great pain. Pupils react slugpshly; 
t moist: tongue coated; pbarvmx ^ 

ision above normal. Heart sounds of fair f. r.c. I 
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liver, spleen, and kidneys normal ; reflexes diminished ; no bone 
pains or tenderness. Abdomen hard, somewhat retracted, and 
presents an ulcer with its centre on about the lower one-third of 
a line between the umbilicus and the anterior inferior spinous 
process of the ilium, oval in shape, longest diameter transversely, 
about 2x3 inches in size. 

The centre of the ulcer presented a small round area of 
grayish, sluggish, low grade of granulations, about one inch in 
diameter. Surrounding this was a black ring of gangrenous 
skin, dr>' outside, moist and undermined and irregularly attached 
beneath, with small honey-combed sacculations of thick sloughy 
pus. The outer edge of this black ring was rather firmly attached 
to the adjacent skin, and although the demarcation was sharply 
defined, it would bleed if detachment were attempted. The cir- 
cumferential adjacent skin was red, slightly raised and inflamed, 
but not undermined. 

The ulcer was irrigated with hot potassium permanganate, 
I ; 10,000 solution, and dressed with bichloride solution, but it 
continued to spread with, almost visible, frightfully rapid progress 
from day to day, always preceded by the ring of juxtaposed 
inflamed skin. Vigorous antispecific treatment exhibited without 
effect. Temperature continued high, pain great. 

June 6, 1908, ulcer measured 4x8 inches ; June 10, measured 
5/4 X 10 inches. It was observed that the ulcer, while it remained 
more or less oval, spread transversely across the abdomen with 
considerably more rapidity than in an ascending or descending 
irection, and when the lower border of the ulcer reached the 
hair line of the pubes, its downward encroachment apparently 
was entirely checked; although it continued to spread upwards 
towards the umbilicus, it did so slowly. In other words, after 
^ e ower border of the ulcer was halted at the hair line, its exten- 
sion or ^ progress was upwards in an eccentric rather than 
concentric manner. 

This upward and lateral extension of the ulcer cannot be 
exp ained on anatomical premises, for the extensive network and 
^ subcutaneous lymphatics of the abdominal wall 
and f ^ ^ ^^bilicus, the infra-umbilical region, pass downwards 
nod parallel with the ilium, and empty into the inguinal 

cont^^ ° more rapid spread of the ulcer, 

to what might be reasonably expected, was against the 





phagedenic ulcer of abdomen. 

connection 

o note that the inguinal glands were never enlarged 

coc^o:L"w.lc 1 ;orRtr.:^^’ ^ ve^inodcra.tc Icn- 
mornhnnunU o ’ K.B.C. 4,200,000; differential: polv- 

n2 °rjil ’/ P'^'- ■'■ono- 

uclears 4 per cent., eosmophiles i per cent. 

'9°®- °''' H™P>’'-cv.s II.C Ims- 
Pital pathologist, reported diagnosis: 

'‘Phagedenic Ulcer of Abdominal Jffn//.-Filin preparation. 
irom purulent material at centre of slough show many pus cells, 
erj man}' staphylococci, and a fc7u long spindle-shaped bacilli, 
le latter showing numerous clear spaces in their jirolopla^ni 
(, -pores . ). Aerobic culture shows merely StapJtylococcus aureus, 
’e acilli failing to grow. Similar preparations made from scro- 
sanguinous discharge at edges of ulcer show many more spindle 
aci 1, indicating that these are the primarv infective agents. 
Anaerobic cultures taken and will be reported later. In my 
opinion, the infection probably belongs to the heterogeneous class, 
■^own as soil or dirt infection, to which bclong.s chancroiii. 

P lagcdena, malignant oedema, etc. The organisms of thi.s class 
general arc anaerobic spore bearers, inhabiting rich soil, etc. 
\\ing to the difficulties of artificial cultivation, their specific 
0 laracters arc but little known. The staphylococci arc probably 
of only secondary significance. 

The patient’s occupation, gardener, and the location of ulcer, 
'\aist band, as well as his general arteriosclerotic condition rn i 
poor milrition. seem to me to be of especial sipiiruvincc in liii'- 
connection. No spirochaitc to be demonstrated." 

June 6, Dr. Humphreys reported: “ An.aerobic cnl'nie ovrr 
grown by Staphylococcus aureus.^’ 

The ulcer continued to .<;prcad, rcsi.sting all c.'stcrf.ai .and imor- 
n.ol treatment administcreil. including some higlilv repme !. 
especially cfncacious "special treatment for ulcer.." •, " ' 

T2, when it measured 51^ >: lo'-^ incbc... rc.acb.ir..'' .o. :! 
nc.-ir the anterior superior spinnu. process <.u lirr rlgb; ; 
abdomen to beyond the s,in:e cn the let:. Tcm.r' ra’.' 
pulse rapid, p.aticnt delirious and r.ipidiy Ivromin;; '•'•'.'■I' 
jirofoundiy .a.thcnic. 


til 

id frrr 
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grounds and to totally ablate the ulcer by actual cauterization. 
Patient was etherized. The entire ulcer, including the skin 
beyond tlie inflamed ring, was thoroughly cauterized. The extent 
and magnitude of this procedure can be more fully grasped when 
we mention that we consumed the benzine of two freshly filled 
Paquelin thermocauteries in a period lasting fifty-five minutes. 
The cauterized surface was thoroughly swabbed with pure car- 
bolic acid, which in turn was washed with alcohol, and a mild 
bichloride wet dressing applied. 

Reaction after the operation was complete, nice clean granula- 
tions quickly replaced the eschar, cicatrization was rapid, patient 
began to improve in every way. Temperature normal in a few 
days after operation, and recovery was complete and rapid, with- 
out a single setback in the way of a reappearance of the former 
disease. 

Fig. I shows ulcer nearly at its height of development ; Fig. 2, 
ulcer healed. Note the small size of the contracting cicatrix. 

Conclusions . — Procrastination and temporizing with in- 
effectual internal medication and external dressings came near 
to losing the patient. Such rapidly extending ulcers should 
at once be thoroughly ablated with the actual cautery. 



INGUINAL HERNIA IN THE FEMALE. 


BY WILLIAM B. COLEY, M.D., 


OF NEW YORK, 

Attending; Surgeon to the General Memorial Hospital ; Associate Surgeon to the 
Hospital for Ruptured and Crippled. 


Inguinal hernia in the female constitutes a fairly large 
percentage of the total number of cases of hernia obser\'ed. 
At the Hospital for Ruptured and Crippled during the last 
twenty years, we have had 59,404 cases of inguinal hernia of 

which 9082 were in the female. 

Championniere Avas the first to point out the excellent re- 
sults that could be obtained by operation, and was one of the 
first to report a considerable number of cases. 

With the help of Dr. D. H. M. Gillespie, I have made an 
analysis of 1692 cases of inguinal hernia in the female o 
served at the Hospital for Ruptured and Crippled, with the 
view of determining, as far as possible, at what period o 
life the hemia occurred. A special effort was made to ascer 
lain in how many cases of hernia in adult life the hernia lat 
existed in infanej’' or early childhood. These statistics s io\. 
that it had so existed in 60 out of 10S5 cases, or in 6 per cent- 
of the cases. It is probable that in a very considerable number 
of other cases the hernia had actually been present dunng in- 
fancy or childhood, but had l>ccn forgotten in the long intcn-al 
that had elapsed. 


T.wu: I.— ACE OF PATIEXT.*; AT TIME OF FIEST VISIT TO THE 
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TABLE II.— CASES KNOWN TO HAVE HAD A HERNIA AT I4 YEARS OF AGE. 

Per cent. 


34 of 94 between is and 21 years of age 36.1 

19 of 194 between 21 and 31 3'ears of age 9.8 

8 of 311 between 31 and 41 years of age 2.5 

2 of 231 between 41 and 51 years of age 8 

3 of 255 over 51 years of age 1.2 

66 of 1085 cases 6. 


ANATOMICAL VARIETIES — INDIRECT OR OBLIQUE HERNIA AND 

DIRECT HERNIA. 


Some writers ^ state that direct hernia in the female is even 
more frequent than in the male. Our observations at the 
Hospital for Ruptured and Crippled are entirely at variance 
with this view. In making an estimate of the relative fre- 
quency of the two varieties one can consider only such cases 
as have been subjected to an operation, inasmuch as a positive 
diagnosis cannot be made without operation. Yet, the writers 
who believe that direct hernia in the female is comparatively 
frequent, pass their opinion upon a clinical diagnosis alone, 
unconfirmed by operation. 

I have personally operated upon 353 cases of inguinal 
hernia in the female, of which 170 were adults and 183 
children, and only 2 in this entire series were direct hernije. 


Both of these cases occurred in adults ; one was operated upon 
six weeks ago, a double inguinal hernia with the bladder in 
the sac on the right side. This gives a proportion of six- 
tenths of one per cent., or, if we count the adults alone, as 
there are practically no direct hernise in children, it is 1.2 per 
cent. Comparing this with the cases of direct hernia in the 
JDale, I have operated upon 1776 cases of inguinal hernia in 
the male, of which 815 were adults; 961 children. Of these 
ia\e observed 50 cases of direct inguinal hernia, or about 3 
per cent. If we consider adults alone, which is the only correct 
va\. A\e have 5.5 per cent, in male and 1.2 per cent, in the 
ema e, which would make direct hernia in the male occur 5 
times more common than in the female. 


‘H^cbcr. Dcufsch. Zcit. f. Chir., 1899. B. iii, 5.S, H- S- 
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Bfiology . — I believe that inguinal Iieniia in tlie female, or 
at least all cases of oblique inguinal hernia in the female, arc 
due to a persistence of the process of peritoneum known as 
the canal of Nuck, which corresponds almost exactly with 
the vaginal process of peritoneum in the male. Tliat this 
process remains patent in many children long after birth, even 
into adult life, has been proven by a large number of 
investigators. 

That the formation of the canal of Nuck is similar to the 
formation of the vaginal process of peritoneum in the male, 
is disputed by a number of writers, some, e.g., Martin and 
Waldeyer, holding that this canal is a normal occurrence; 
others, like Duplay, believe it to be anomalous. 

My own belief, based upon a careful stud)’’ of 350 cases of 
inguinal hernia in the female, operated upon personally, i.s 
that the canal of Nuck is a normal development, whicli re- 
mains open in all cases in which a hernia subsequently develops 
as well as in many other cases that never have a heniia. This 
congenital process of peritoneum, by its failure to close I re- 
gard as the great and all-important cause of inguinal liernia 
in the female, as well as in the male, although in addition 
there are usually present various exciting causes, such as 
persistent crying in infancy and young children, straifiing of 
stool, heav)' lifting, and coughing in adult life. 

Karl Hemmcrdinger in his inaugural dissertation (1902) 
speaks of the relation between congenital inguinal iicrnia and 
the descent of the testis or ovaries and the patency of the 
vaginal process of peritoneum in the male and the so-callcd 
Nuck's diverticulum in tlic female. lie cnler.s somewhat fully 
into the history of the development of the inguinal region, a 
knowledge of which i.s necessary in order to understand the 
mechanism of congenital ingtnnal hcnn’.T. 

Careful cxnminatiosi of ati embryo eight weeks at .age. 


shows at the lower end of the primitive kidney a second peri- 
toneal fold ruiming toward the ingnfjjnl region. This fold 
includes a nitlicr coarse band of co.n.ncctivc tissue. raJfrd si:e 
inruinal band, or cord of the prinu'tive kidney, 'flir 
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plays an important role in the development of the male and 
female genital organs. In man it later becomes Hunter’s 
gubernaculum ; in woman, the round ligament. 

The ovaries, the same as the testicles, undergo consider- 
able change of location in their descent. In the third month 
of embryonic life they pass from the lumbar vertebra into 
the small pelvis. It is upon this descent of the ovaries that 
the above described inguinal band of the primitive kidney 
(which is also present in the female) is destined to act. Dur- 
ing this process the inguinal band separates into three sec- 
tions and enters into firm union with Muller’s ducts at the 
point where they combine and fonn the sexual cord. The 
upper section, consisting of smooth muscle fibres, originates 
in the parovarium and is embedded in the hilus of the ovary. 
The continuation of this section is the ovarian ligament, and 
this, passing into the third and most highly developed section 
of the inguinal cord, forms the round ligament. 

As to the origin of the canal of Nuck, Hemmerdinger 
believes that it is produced by the same causes that are re- 
sponsible for the vaginal process in the male, even though 
there be apparent differences. 

According to Bramann s observations, the vaginal process 
in the male originates in the following manner : 

In the beginning of the seventh month of embryonic life 
a small indentation of the peritoneum occurs at the spot where 
the gubernaculum leaves the abdomen; at the same time the 
t^ticle passes into the scrotmn. As the testis descends, the 
a o\ e-mentioned indentation becomes elongated. The same 
actor that causes the testicle to be drawn into the scrotum, 
eongates the small peritoneal sac lying before it. If this 
gent ceases to exert traction upon testicle and peritoneal sac, 
the latter’s descent is arrested. 

pentoneal diverticulum is present before the 
V traverse the abdominal walls. Hence, the 

‘ ^na process cannot be considered the result of a bulging 

by the testicle. On the contrary, the 
^ag^nal process are united, and descend together. 
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The agent which draws downward the testicle and at the 


same time forms the processus vaginalis, has been called by 
Soulie, un cordon- ccllulairc plcin- (a plain, cellular cord). 
This cord may cause a diverticulum of the peritoneum and 
leave the testicle within the abdomen. Many of my cases 
prove the truth of this opinion. 

In an analogous manner the same cord causes a protrusion 
of the peritoneum in the female, which is then called Nuck s 
diverticulum. Hence, both vaginal process and Nuck s diver- 
ticulum are due to the same cause in man and woman. 

Herman Meyer of Zurich has made extensive investiga- 
tions as to the relation of such peritoneal divcrticuli to the 
development of inguinal hernia. He found in a ncw-liom dog 
on either side of the abdominal wall an opening which led imo 
a diverticulum 9 to 12 mm. in length; the same was situaicfl 
outwardly and in front of the round ligament. 

In the female foetus of three to eight months, he found the 
same diverticulum six times, ranging in length from 1.75 tt 
10 mm., and in relatively the same position to the roui.< 

ligament. . 

In new-born children and infants, Zuckcrhandl ouiu h' 
canal of Nuck open in 37 per cent, of the cadavers ' 

Fere in 9.2 per cent., sometimes on one side on some 1 1. 


The reason many writers fail to rccoppuzc 
that the abdominal opening is difiicnlt to find. - 0 >. 
that even in those cases in which the entrana to 
process is relatively wide, the communication >C'V . 

diverticulum and peritoneum is not , .5,^. 

as the cavilv is covered by a fold of f- 

transverse fascia. Only in the eighth cadavci^ ^ 
girl three-fourths of a year old) 'vas 
canal of Nuck open on both sides. v.idc: 

the right side was 16 mm. in length au ^ ^ 

entrance opening was 8.5 nun. wide. : r -c 

diverticulum was 17 mm. long: entrant 
mul canal 3 mm. 
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According to Sachs the obliteration of the vaginal process 
is due to granulation. 

Fere found in one case in tlie entrance opening a protrud- 
ing mass the size of a millet seed, which he interpreted 
as an exudate causing the obliteration. This obliteration may 
be complete or partial, which enables one to explain the 
different shapes of the hernial sac in external hernias and 
hydroceles. 

As regards the frequency of the patency of the vaginal 
process of peritoneum, Hemmerdinger states that this in- 
creases with advancing age. In the first ten to twenty days 
after birth obliteration proceeds very rapidly and comes to 
a completion in about 50 per cent, of the cases. From the 
twentieth to the thirtieth day after birth, the number of 
cases with total obliteration is much smaller, while there is 
a marked increase in the cases with an entirely open vaginal 
process. 

Camper found in a series of 70 new-born babies, both 
vaginal processes open in 34; the right vaginal process in 
14 and the left vaginal process in 8 cases. 

Zuckerhandl examined 100 children during the first three 
months of life and found in 57 infants an unobliterated 
vaginal process on both sides in 20; on the right side in 12 
and on the left side in 5 cases. In 188 children up to 3 
years of age, examined by Fere, the vaginal process was 
found partially obliterated on both sides in ii, on the right 
side in 16 and on the left side in 14. In 18 obliteration had 
not taken place at all. 

Of these 59 cases 32 were below i month of age, 6 from 
one to three months and only 10 were above six months. 

From the above investigations it appears that the vaginal 
process of peritoneum becomes obliterated earlier on the left 
than on the right side, which may be explained by a later 
descent of the right testicle. 

Similar conditions obtain as regards the canal of Nuck 
m the female. Hugo Sachs who examined 100 children with- 
in the first year states “ The persistence of the canal of Nuck 



INGUINAL HERNIA IN FEMALE. 


615 


I 


is much rarer than that of the vaginal process in the male. 
In 75 per cent, of these children Nuck’s diverticulum was 
obliterated at the moment of birth. Wlienever it was not 
obliterated at that time, it showed very little inclination tn 
become obliterated later.” 

Nobbe arrives at the following conclusions, based upon 
his own investigations as well as a study of the literature: 

(1) The canal of Nuck is found in about 8 to 10 per cent., 
while the vaginal process is found open in 30 to 40 per cent. 

(2) Obliteration occurs usually post partum, rarely ante par- 
tum. (3) The diverticulum is generally found open on Ix)th 
sides; more rarely it is found open on one side. If the canal 
does not become obliterated, it represents a preformed passage- 
way for the hemise. 

Frequently the cavity of the vaginal process in the female 
becomes filled vnth a serous fluid (hydrocele muliebris). 

Hemmerdinger reports the historj' of a case of hydrocele 
in the female obsen^^ed at the Freiburg Clinic. Hydrocele 
in the female is not so exceedingly rare as was formerly 
believed. Wechselmann ” in 1890 reported 62 cases, and m 
1892 I published 15 cases observed at the Hospital for Rtip* 
hired and Crippled' In 353 ndvilt cases of inguinal henna 
in the female which I operated upon, hydrocele of t ic ca.ia 

of Nuck was found in ii cases. 

As regards the etiology, I believe with Hcnnncrni*'..,^*. 
that hydrocele of the canal of Nuck is due simply to a .mmrr 
of the diverticulum of Nuck, or the processus %agin.. ’ * 
completely dose. The condition is rcalh never tii .c ^ 
an accumulation of fluid in the lower end of an acaia* - 


tcntial hernial sac. , .r-.u- 

E. Scott Camiichad of Edinburgh, lia-; 
luablc facts upon inguin.al hernia in the femde i ij"— - 

the Mcdico-Chir. Soc. of Edinburgh, • 

is conclusions arc based u!>on a stabstical - , 
clical operations in both sexes, ire.atcu by .j-.- - 
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himself. In this series of cases 5 to 10 per cent, occurred 
in the female. In 184 radical cures performed by Carmichael 
in children, 23 were females. Of the 729 radical operations 
in both sexes, 76 were in girls, giving a percentage of 10. 
21 were under one year of age; 21 were under five years 
of age, and 34 were over five years of age. 39 were on the 
right, 24 on the left side, and 13 double. 

A study of the contents of the sac is of great interest. 
The following contents were either found in the sac or could 
be pulled do^A^l into the sac in 28 cases : 

Fallopian tube and ovary 

Fallopian tube alone ^ 

Small intestine ^ 

Omentum 

Cascum and ovary and Fallopian tube ^ 

Vermiform appendix and ovary and Fallopian tube t 


In two cases the sac was tuberculous. 

Carmichael states that it is suggestive that the persistence 
of the so-called canal of Nuck should be associated in sue 
a large percentage of cases (over 30 per cent.) with malposi 
tion of the ovary and Fallopian tubes. In the young c^ 1 
the position of the ovaries and tube shows great variation. 
Sometimes the ovary lies longitudinally along the lum ar 
vertebrre, resting on the psoas muscle ; again, it may be oun 
on the false pelvis or in the cavity of the true pelvis. 
n^ichael believes that the action of the gubernaculum or 
inguinal ligament may be in some way responsible for 
position of the ovary. He does not believe that it is pos 
sible to explain the presence of the ovary and Fallopian tu c 
in 24 cases out of 28 by simple mechanical causes, but thin s 
that in some way it is associated with the development 
inguinal ligament. That the formation of the canal of Nuc ' 
is analogous to the processus vaginalis in the male, ai 
michael believes to be doubtful. 

He regards the canal of Nuck an abnormal protrusion, 
^sociated with the development of the inguinal ligament. 
He points out the fact that the ovary and tube do not lie 
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free in the sac in the same sense as a loop of intestine and 
omentum, but are intimately associated with its wall, the 
broad ligament or mesosalpinx springing directly from tlic 
posterior aspect of the sac. The relation of the ovarj-’ to the 
sac very closely resembles that found between the sac and 
the caecum and sigmoid. 

Lockwood regards ovariaui hernia due to abnormal length of 
the mesovarium or mesosalpinx. Carmichael’s series of cases 
doesnotsupportthisview. His cases show a large percentage of 
inguinal hernia in the female to be bilateral. In babies under 
one year, of 21 cases 8 Avere double; of 21 under five years, 

2 were double ; of 34 over five 5^ears, 3 were double. 

A much greater frequency of ovarian hernia in the verj’^ 
young is also shown by Carmichael’s statistic: 

In 21 under one year, ovary and tube were found in 13 
cases; in 21 under five years, ovary and tube were found in 
7 cases; in 34 over five y^ears, ovary and tube were found in 
2 cases. 

The very large proportion of ovarian liernise shown by 
Carmichael’s statistic is probably due to the fact that 21 out 
of 76 patients Avere individuals under the age of one yeai , 
21 others Avere under five years. 

Practically all of my cases AA^ere OA'er four years of age, 
and 170 of them Avere. in adults. While I have seen a con- 
siderable number of cases in infants and young girls in A\dnch 
I Avas able to palpate the ovary, in only a A’^ery small projwr- 
fion of the older patients Avas the ovary found at operation. 

Bladder hernia in my OAvn experience is an extremely rare 
condition in the female. My^ series of 350 cases sIioaa'S only 
t'vo examples of bladder heniia, both of the paraperitoneal 
variety. In both of these cases the hernia AA’as of the direct 
type. 

Eggenberger (Deutsche Zeit. f. Chir., Oct.. 190S) 'vhose 
paper upon bladder hernia giA’^es the most recent and most 
complete statistics of the subject, AA’as able to add no cases 
to the 1S2 cases tAveh’e years prcA’iously collected by Brunner. 
Tlic se.K is given in 241 cases, t 68 of AA’hich Averc males, 73 
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females, ^?Vhile Brenneisen gives the proportion of male to 
female cases as 3" Eggenberger’s personal statistic shows 
a ratio of 3 males to 2 females. Of the male cases, 55 were 
inguinal, 5 femoral hernia; of the female cases 15 were 
inguinal, 23 femoral hernia. 

I have personally never seen a cystocele in a femoral 
hernia. One of my cases, a large irreducible inguinal hernia, 
contained an incarcerated appendix with considerable fluid 
in the sac. 

Tumors of the hernial sac, while found in both male and 
female, are much more common in the female, taking the 

form of a cyst, or the so-called hydrocele of the canal of 
Nuck. 

Solid tumors of the inguinal canal are extremely rare. 
Kepler {Boston Med. and Surg. Jour., Aug, 20, 1908) re- 
ports a case of dermoid cyst of the canal of Nuck and gives 
a very careful review of the literature. His case occurred 
in an unmarried woman, 26 years of age, who had \vorn a 
truss since childhood for a supposed right inguinal hernia. 
The hernia became apparently cured, but re-appeared two 
years prior to the date of the operation. The symptoms Avere 
strongly suggestive of catarrhal appendicitis with recurrent 
attacks. Examination showed a sausage-shaped painless 
swelling in the right inguinal canal which occasionally disap- 
peared for a short time. This had been irreducible fo/ about 
a year. Operation showed a mass occupying the canal of 
Nuck which could be displaced upwards about two inches. 
On opening the tumor there was an escape of much thick 
cheese matter Avith hair. Pathological exaniination Avas made 
by Dr. Leary of Tufts Medical College and shoAved it to be 
a cyst of the canal of Nuck. Microscopical examination 
proved it to be dermoid in character. Kepler’s careful review 
of the literature shoAA’^ed this to be apparently a unique case. 

I hav'e seen one case of Fallopian tube in the sac of a 
fernoral hernia. It -was irreducible and very adherent. The 
patient Avas aged 29 years and the operation Avas performed 
February 4, 1909. 
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I have operated upon one case of multiple cyst of the 
canal of Nuck February 5, 1909. The patient was 41 years 
of age and had had a swelling of several years’ duration in 
the right inguinal region ; it had never been reducible. Opera- 
tion disclosed four cysts of various sizes not communicating 
with one another, the uppermost one occupying the inguinal 
canal, separated from the abdominal cavity by a thin layer 
of peritoneum. The size and anatomical situation of the 
cysts are shown (Fig. i). 

Unusual Cases of Inguinal Hernia in the Female. — In- 
guinal hernia of tube and ovary, one case aged 12 years; 
one case aged 6 years ; one case aged 3 years ; one case aged 
48 years. Strangulated hernia of appendix with large amount 
of exudate, one case, aged 35 years (Fig. 2). Double direct 
hernia with the bladder on the right side, one case, aged 55. 

Interstitial Hernia (Case I). — Strangulated nitcrstitial 
hernia the sise of a cocoanut, containing ccccuin and asccnd- 
hig colon. This case is so extremely rare, that it merits a 
detailed report. 

Mrs. S., 40 years old, was admitted to the Hospital for Rup- 
tured and Crippled in the afternoon of May ii, 190S, and operated 
upon immediately. She gave no history of ever having had a 
hernia, but three days before began' to have pain and discomfort 
in the right lower abdomen, accompanied by almost complete 
obstipation, some nausea. The symptoms became gradually more 
severe. The nausea increased and was followed by slight vomit- 
jug. Before she was admitted to the hospital she had been e.xam- 
ined by the house surgeon, who found a tumor in the right lower 
ubdomen which was tender on pressure and irreducible. I saw 
her about an hour after admission ; the pulse was 120, temperature 
While her general condition could not be called goo , s u. 
did not show' very’ marked prostration. She was fairly stout, 
with considerable adipose tissue in her abdominal wall. 

Physical examination showed practically nothing abno^a on 
jnspecUon. On palpation a tumor the size of a grape fruit or 
t'vo fists could be made out in the right iliac region c.xtcndmg 
up nearly to the level of the umbilicus and downward as far a- 
d'c inguinal region. There was, however, no tumor citncr m 
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the inguinal or femoral canals. On coughing, a protrusion could 
be felt apparently coming through the internal ring and extending 
partly into the inguinal canal. The whole tumor seemed to be 
situated beneath the external oblique aponeurosis ; it was tympaw 
nitic on percussion, resilient on palpation, symmetrical in outline*, 
and quite irreducible, I made a diagnosis of strangulated inter- 
stitial hernia, from the anatomical position of the tumor, and be- 
lieved the contents of the hernial sac to be caecum, for, had the 
small intestine been strangulated for such a length of time, the 
symptoms would have been much more acute. 

A long, oblique incision was made over the tumor. On cutting . 
through the skin and superficial fascia, I came down upon a 
greatly distended external oblique aponeurosis, which was then 
incised. It disclosed a very large hernial sac which lay on the 
outer side, beneath the external oblique aponeurosis and on the 
inner side was situated partly under the external and partly under 
the external and internal oblique both and the transversalis fascia 
beneath, making it practically a properitoneal hernia. This sac 
was found to contain several ounces of slightly cloudy exudate, 
the whole cjecum and part of the ascending colon which were 
dark-colored but with no areas of necrosis. Under hot towels 
circulation became sufficiently good to warrant their return into 
the abdomen. The patient made an uneventful recovery. 

The strangulation was evidently caused by a strong fascia 
ring, apparently the internal ring and the intestine, after emerg 
ing from the internal ring, extended upwards instead of 
wards until it had occupied the position already descri e 
(Figs. 3 and 5). 


It seems to me the most probable explanation of the de 
velopment of this hernia is, to regard the sac as a diverticulum 
of congenital origin. 

There is another explanation -which I formerly 
be the true one t.e., to regard the sac as an acquired sac av ic I 
had gradually taken the position found at operation because 
it had met with some obstruction in its doAvnward course, 
and it simply followed the line of least resistance. This Aia 
the view held by Macready. 

Interstitial Hernia in the Female is an extremely rare o 



Multiple cyiJts of canal of Xuck. Incarcerated huniia of the appcruljx 1 ^ith r-ic dis^tcnd* -1 v.itli 
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currence and very few cases have thus far been reported. The 
first in this countr)^ was, I believe, the one reported by Dr. 
Bull and myself, in the Neiv York Medical Journal in 1890. 
In this case the hernia was associated with a large hydrocele 
of the canal of Nuck which we at that time regarded as fur- 
nishing the mechanical obstruction which caused the hernial 
sac to proceed upwards beneath the aponeurosis of the external 
oblique (Fig. 4). 

Case II . — Properitoneal Hernia in the Female. — K. M., aged 
49, with a histor}”- of having had more or less discomfort in 


Fio s- 



tile right iliac region for a number of years ; had never worn a 
truss. In the middle of Februar}', 1909, she came to the Hospital 
for I^uptured and Crippled with a swelling about the sire of a 
goose egg or small orange in right iliac and upper inguinal 
region. The swelling had appeared suddenly ten hours previous 
<0 her coming to the hospital, and was accompanied by a good 
deal of colick}' pain, but no vomiting. The swelling was reduced 
by the house officer without an anaestlictic and the patient returned 
bonic. Two weeks later she was admitted to the Ho.'pital for 
Ivupturcd and Crippled under the diagnosis of inguinal hernia, 
although one of the surgeons who saw her in the out-patient 
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department regarded it as femoral hernia. The hernia was not 
down at the time of examination. ■ 

I operated upon the patient March S, 1909, at the Hospital 
for Ruptured and Crippled. The usual Bassini incision was made 
over the inguinal canal; but on cutting down, I could find no 
enlargement of the external ring, in fact, I could hardly find an 
opening sufficiently large to introduce a director. This fact, 
together with the discovery of a mass of fat the size of an English 
walnut, in the femoral region, made me suspect an error in diag- 
nosis and to think that we had really to deal with a femoral rather 
than an inguinal hernia. Careful dissection, however, of the 
mass of fat failed to disclose any sac whatever in the femoral 
canal. I thereupon opened the aponeurosis of the external oblique 
over the inguinal canal nearly to the level of the anterior superior 
spine and downwards through the external ring, which was not 
at all enlarged. Directly under the aponeurosis at the lower 
point, near the external ring, I found what proved to be a large 
hernial sac which extended upwards beneath the internal oblique 
muscle and the aponeurosis for a distance 6i at least 3 inches. 
On opening the sac it was found empty. The neck of the sac, 
about one inch in diameter, was situated at about the site of the 
normal internal ring. The anatomical situation of the sac between 
the internal oblique and transversalis fascia is well shown by 
the accompanying illustration (Fig. 6). The sac was removed, 
the opening in the peritoneum closed and the sheath of the rectus 
muscle was cut and reflected and, with the internal oblique, 
sutured to Poupart’s ligament. The patient made an uninter- 
rupted recovery. 

The only other case of tnie properitoneal hernia in 
female which I have been able to find in the literature in 
addition to the two cases in Gobell's collection, is the case 
reported by Sultan, in his paper on “ The Mechanism of 
Retrograde Incarceration of the Gut ” {Ceniralbl. f. CJnr., 
Dec. 28, 1907), with three illustrations. In this case, how 
ever, no operation, was performed. The condition was foun 
at autopsy. 

The patient, a woman 53 years of age, entered the^ hospital 0 
September 19, 1907, ^yjth symptoms of perforative peritom'tis. ^ She ' 
in a moribund condition at the time of entrance, so that it was impossio 
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to operate. She died one and one-half hours later. Autopsy showed a 
hernia in the right iliac region between peritoneum and fascia, i.e., an 
inguinoproperitoneal hernia. The sac contained two loops of small in- 
testine and a mass of omentum. The hernial orifice lay in the internal 
inguinal ring, yet there was no constriction at this point The strangulated 
loop of bowel was situated in the abdomen proper, showing the rare 
condition of retrograde incarceration. 

Cumston (Annals of Surgery, 1905, p. 427) in a paper 
upon Interstitial Hernia, emphasizes the fact that the con- 
dition is extremely rare in the female. Of the 69 cases of 
inguinoproperitoneal hernia collected by Gobell onl}-^ 2 were 
in the female. 

Our knowledge of interstitial hernia is based chiefly upon 
the exhaustive paper of Gobell {Deutsche Zeitschr. f. Chir., 
Bd. Ivi). Of 1 15 cases collected by Gobell, only 4 occurred 
in women. 

Cumston states that in the ii cases collected by him up 
to 1900, not a single one was found in tlie female. He re- 
ports a personal case occurring in a girl of nine. Shortly 
before operation she had symptoms which were supposed to 
point toward appendicitis, which disappeared on confinement 
to bed. The symptoms were believed by Cumston to point 
toward a partial strangulation, which was relieved by horizon- 
tal position. The operation disclosed a bilocular sac, the 
lower end extending into the labium, the upper occupying a 
position beUveen the internal and external oblique muscles, 
AiuTay {Gazette, June 10, 1901) reported a case of in- 
terstitial hernia in the female observed in 1900, and this case 
was believed by Cumston to be the first recorded case. He 
had, however, overlooked the case operated upon by Dr. Bull 
in 1890 and published in detail by Bull and Coley (Fig. q). 

Another case was operated upon by Helferich and re- 
ported the following year by Muller. Fredet reported a case 
in 1901 ; two others were reported in the same year by Bmneo, 
in his diesis, 

Inlraparictal Hernia . — A most interesting case of intCi- 
ftitial hernia obsen'ed at Helfcrich’s clinic was reported b> 
Muller in his inaugural dissertation (1901). 
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The patient, who claimed to have nev,^r u ■ 
a tumor in the inguinal region after hftL ^ 
the hernia became irreducible and tbp ^ laonth later 

djposis of interparietal hernia ,vas ZT 

advised. The latter revealed half nf tb immediate operation 

other half between the external and up 

the inguinal 'canal. IsoMon'irtbp'tw. 

rsrisi;-- - " - “t sr ‘j- 

havf'btn^^-aTmtp foflr ““ 

interest 1 1 ’^y of special 

cated c^se of a h represented the first well-authenti- 

temal obliaim • situated between the external and in- 

irreducible 'ras 

pubilsht te ^ and Coiey 

of the inpiiiimi • states that the narrowness 

comptSTtbarto h ' ^ “ 

Of inguinal hernia in 

is wider ^ right inguinal canal in both sexes 

of iiiPuinal h ^ ^ which explains the greater frequency 
BothTf in the female. 

Bull’s case occuired on the right side, as also did Dr. 

more frequSlv*r*^* msumal hernia of congenital origin is 

probahlir oase reported the hernia was 

its prese although the patient was not aw'are of 

as shown h? 1-1 pre-existence of a hernial sac, 

renders the^sudV*^''^^^^^^^^°”^ Linhart and English, 

also inv nnivi- appearance of a hernia possible. This is 
strone-Iv m ^ conditions found in both of my cases 

the sac nastspd^ case the lower loculus of 

passage of r. .^°nd an external ring too small to permit the 
The fi contents. 

exhaustive description of an interstitial hernia 
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was published by Goyrand in 1836. Gobell, in his work “ On 
Interparietal Inguinal Hernia ” {Deutsche Zeitschr. f. Chir., 
Ivi Bd.) gave a critical review of the literature of the subject 
and suggested a nomenclature which, Muller thinks, well 
worthy of general adoption. He distinguished complete and 
incomplete hernia, subdividing these into: 

1. Inguinoproperitoneal hernia. 

2. Inguinointerstitial hernia. 

3. Inguinosuperficial hernia. 

These might be further divided into monocular and biloc- 
ular intei*parietal hernise. 

The monocular hernias are usually congenital, while the 
bilocular may be either congenital or acquired. 

The principal etiological factors in the development of 
these hernias Muller believes to be ( i ) The anatomical struc- 
ture of the canal; (2) An impediment (either mechanical 
or anatomical) to the passage of the hernial contents. 

Inguinoproperitoneal hernia had been observed 69 times up 
to the writing of Muller’s dissertation; 67 times in men and 
only twice in women. Only 7 were reducible ; the remainder 
showed symptoms of incarceration, and in the majorit}^ of 
cases the hernia was not discovered until the time of operation. 

The hernia was found on the right side in 37 cases, on 
the left, in 23 ; in 9 the side was not stated. Sixty of these 
herniae were bilocular. 

Of inguinointerstitial hernia. Muller found 200 cases rc 
ported. Of these 162 occurred in men, 38 in women. 129 
and 34 of these respectively, arc included in Macron ) 
statistics of reducible hernim. They were not operatec u{wn 
uor was autopsy performed; hence, all anatomical (ala .ne^ 
:>bscnt. In thc'remaining cases the histories arc .surnciently 
explicit to enable one to detennine in which intcr.-ticcs ot 
•he muscles the sac was found. Most frequenth k va- 
noticed between the external and internal oblique, am 01 us 
variety, as has been stated before, only 12 cases uh ui t.g 
Miillcr'sl nre known. Mv own case makes 13. 
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The rarest cases of inguino-interstitial hernia are those 
in which the sac is embedded between the fibres of the internal 
oblique muscle, or between internal oblique and transversalis 
fascia. My second case was of this variety. 

Moynihan even claims that such herniae have never been 
seen. It must be stated, however, that Goyrand, Berger and 
Venturoli have seen fibres of the internal oblique muscle an- 
teriorly and posteriorly to the sac, in fact, Goyrand considers 
this a cliaracteristic of this variety of hernia; in Bergers 
case the hernial sac was found within the thickness of e 
internal oblique, and Venturoli rvas obliged to sever the res 
of the internal oblique in order to reach the sac. 

As interparietal hernia are very apt to become incar- 
cerated, radical operation is the best treatment. 

Brunco (Inaugural Dissertation, 1904) two cases 

of left interstitial hernia in the female, operated upon y 
Graser of Erlangen. 


Case I.-A widow, 66 years of age, with a history of a 
inguinal region for three years, with rapid increase in size in . ^ 
The hernia was found between the external and internal obhq 
Case II.— A woman, 46 years of age. with a history of seve 
of vomiting during the past sixteen years, recurring at , , jelief. 

weeks to three months. Medical treatment was employe wi 
In the left groin a protrusion the size of the fist was oun , 
from the external ring upwards towards the anterior spine ° 

On splitting the aponeurosis a hernial sac was found ymg j^fiated 
external and internal oblique muscle and containing a oop 
small intestine. 


Brunco states that radical operation should be per 0 
in all cases of interstitial hernia, since the prognosis ^1 
cases not operated upon is unfavorable, far more 
in ordinary inguinal hernia, for the reason that they ar 
apt to become incarcerated. One half of Gobell s cases 

incarcerated. - . . p nale — 

Method of Treatment of Inguinal Hernia in the 
In a considerable number of cases of hernia in t e e 
infancy and early childhood, the hernia is either cure 
wearing of a truss, or, in some cases, even spontan 





‘'■tlR qac di-jacctod from 
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For this reason, I do not go so far as Stiles and Cannichael 
of Edinburgh and some of the French surgeons, notably 
Broca, in advising operation during this period of early 
infancy. The statement which I have already referred to. 
that our statistics at the Hospital for Ruptured and Crippled 
.show 6 per cent, of adult cases of inguinal hernia in the 
female in which the hernia existed during infancy and cliild- 
hood, although short of the actual truth, still show that a 
large number of the cases that occur in early life, are cured 
without operation, for we know that inguinal hernia in the 
female is far more frequent during infancy than at any other 
period of^ life. Personally, I seldom advise operation in 
children under the age of three to four years; first, because 
I prefer to give the child the chance of a mechanical cure, and, 
second, because there is little risk from strangulation at this 
age, 1 have never seen a case of strangulation in inguinal 
hernia in the female under the age of fourteen. In addition, 
should strangulation occur, the mortality of operation is verj'- 
small. In 20 cases of strangulated hernia in children at the 
Hospital for Ruptured and Crippled, we have not had a 
single death. After the age of three to four years, we be- 
lieve it wise to operate on practically all cases. The opera- 
lion is simple, free from risk, and the child need not be con- 
fined to the bed more than 10 daA^s or two weeks. Adults I 
usually keep in bed for two weeks and allow them to go home 
nl the end of two and a half weeks. 

Method of Operation . — The method of operation which I 
have employed has been the same in the entire series of cases, 
^nd consists in an operation practically identical with the 
modified Bassini operation which Dr. Bull and myself intro- 
duced at the Hospital for Ruptured and Crippled in 1S92. 
(See Axnai.s of Surgfry, 1895, ’97 mid '98.) The only 
yarialion from the t}'pical Bassini operation is that the cord 
not transplanted, but allowed to emerge at the lower angle 
f'f the wound. In the female the round ligament is treated 
Ihe same way as the cord in the male, in that it is left isn- 
di?turbcd at the bottom of the wound, the intcnial ohhquc 
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being sutured to Poupart’s ligament; the aponeurosis is then 
dosed and last of all, the skin as shown in Figures 8 and 9. 

The transplantation of the round ligament as proposed 
and carried out by Howard Kelly (“ Operative Gynecology ”) 
at Johns Hopkins, is entirely unnecessary and has not given 
as good results as when it has been allowed to remain 
undisturbed. 

Some surgeons, among them Championniere, have re- 
moved the round ligament along with the sac, for the reason 
that the dissection of the sac from the ligament is much 
more difficult than the dissection of the sac from the cord 


in the male. 


However, with a little care, and going about the dissec- 
tion in the right way, one can always separate the sac from 
the round ligament, and I have always done this, believing it 
unwise to unnecessarily sacrifice the ligament. The sac is 
then dissected high up beyond the neck and closed by trans- 
fixion with a catgut ligature, the wound being then closed m 
the way I have described in the modified Bassini operation 
(the Bassini method without the transplantation of the cord. 

Results . — In this series of 353 cases, there has been no 
death and but two relapses, and the large majority of cases 
have been traced to final result. One of the relapses occurre 
in a woman 35 years old, two years after operation, an 
was brought on by very heavy lifting which, at the same 
time, caused a hernia on the sound side. The second relapse 


was anticipated, for the reason that the operation was pei 
formed in a woman seven months pregnant, 35 years of age, 
with a very large strangulated inguinal hernia the size of two 
fists. The sac and outlying tissues, including fascia an 
muscles, Avere infiltrated with exudate and the gut was m n 
precarious condition. The operation was performed as rapi^ y 
as possible and the wound closed with drainage. Extensn 
suppuration followed, and although the patient was dehvere^ 
at full term of a healthy child, the wound had not becom^^ 
firm enough to stand the severe strain of childbirth, an 


relapse occurred shortly afterward. 
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SURGICAL ASPECTS OF CHRONIC HYPERTROPHIC 

ARTHRITIS. 

BY GEORGE P. MULLER, M.D., 

OF PHILADELPHIA, 

Associate in^Surgery in the University of Pennsylvania ; Assistant Surgeon to the 
[University Hospital ; Consulting Surgeon to the Chester County Hospital. 

The study of chronic disease of the joints has become en- 
hanced in interest in recent years by the special attention given 
to those forms generally called rheumatoid arthritis or arthritis 
deformans. A perusal of the recent literature gives one the 
impression that the study of this disease is of comparatively 
recent date and that heretofore all chronic joint disease, not of 
distinctly infectious origin, was generally classed under the 
heading of chronic rheumatism. But although the use of the 
X-ray has made many of the symptoms and signs of the bony 
lesions more easily comprehended we have made but htte 
advance in the study of the etiology of the affection nor have 
we learned to check the deformities with certainty. We have 
simply supplied new names for old conditions and the writin^jS 
of Charcot, Garrod, Heberden, etc., are nearly as accurate as 
more recent and therefore better known writers. 

The great variety of the lesions, the lack of unifomity lo 
the symptoms, and especially the uncertainty of the etio ogi^ 
factors are responsible for the existing confusion in nomei 
clature, there being almost as many classifications as there a ^ 
monographs on the subject. Broadly, chronic joint 
can be divided into those of infectious origin and those v i ^ 
are supposedly non-infectious ; the latter embrace those 
by a distinct trauma, by some dyscrasia such as 
by some purely functional cause, and those types associ 
with anatomic change and deformity. . _ 

A deforming arthritis may arise as an apparent 
affection, may be secondary (reactive) to disturbed nutn ^ 


♦Read before the Philadelphia Academy of Surgery, May 3. 
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of the joint, or may be neuropathic, as in tabes or syringo- 
myelia. By a process of exclusion we may arrive at a classifi- 
cation embracing a variety of chronic joint affections which 
at first seems all sufficient to comprise the clinical material. 
Actually, in a given series of cases, we may see similar lesions 
and symptoms due in one patient to a trauma, in another to a 
well-established previous attack of acute articular rheumatism, 
in a third to some metabolic disorder, and in a fourth vdthout 
discoverable cause. An attempt was made a few years ago 
in England to study rheumatoid arthritis by means of a small 
hospital where patij^nts could be received for a short time and 
studied. Bulletins were issued under the leadership of Dr. 
T. S. P. Strangeways and valuable information gained, but 
the work was discontinued for lack of funds. 

Hypertrophic arthritis,, sometimes called osteo-arthritis, is 
that form of chronic joint disease characterized by a hyper- 
trophy of the cartilage and bone and tlie formation of osseous 
spurs at the margins of the articular cartilages or at the attadi- 
nients of the ligaments. Males of about 45 years of age are 
most liable to be attacked, and cold, exposure, strains, and 
various forms of trauma are considered as factors in the 
etiology. Rimann in a recent paper found 25 knee-joints 
affected in 100 post-mortem subjects, the disease being in 
various stages, and in 17 the cause of death w'as arterio- 
sclerosis in some of its manifestations, in 4 tuberculosis, and 
in 4 carcinoma. As to the exact cause nothing but specula- 
tion has so far been indulged in, the most generally accepted 
theory being that an autoinfection from defective metabolism 
causes a fibrous metaplasia of the cartilage, capsule, and liga- 
ments, a thickening from osteosclerosis of the end.*; of the 
Ixjncs and a proliferation of the bony tissue from the diseased 
cartilage which is not svtbjcctcd to pressure. 

The cartilage and bone seem to bear the brunt of the dis- 
ease, as the synovial membrane is not much thidcaied; there 
is little villous hypertrophy nor is there much fluid prcse.u 
unless there has l)ccn a recent sprain. The cartil.agc is thid.- 
cned, glistening, and dense in appearance and at sis margin. 



GEORGE P. MULLER. 


632 


i.e., at the junction with the synovial membrane, is congested, 
often bluish and elevated into ridges and nodules. The latter 
are most apt to occur at the lateral margins of the knee-joint, 
along the ^epiphyseal line and superior lip of the acetabulum 
in the hip and extending into the lateral ligaments of the fin- 
gers, in which case the term Heberden’s nodes is often used. 
If erosion of the cartilage occurs it takes place at points where 
pressure is brought to bear and is of the nature of decubitus 
erosions. Detached pieces of cartilage are but rarely ob- 
served, The bone is thickened and the cartilaginous masses 
referred to become ossified and form the characteristic spurs. 
If erosion of the cartilage takes place the bone may become 
eburnated, with a polished surface and usually white in appear- 
ance, although discoloration with blood pigment may give 
a reddish color. Ankylosis does not appear to supervene, as 
a rule, probably from the lack of deposited fibrin. Micro- 
scopically the cartilage is thickened and fibrous, the bony 
trabecula are large and thick but there is no evidence of endar- 
teritis nor of a cellular infiltration. Without digressing fur- 
ther I wish to present the following case observed on the 
service of Dr, C. H. Frazier in the Hospital of the University 
of Penns3dvania and to whom I am indebted for the privilege 
of operating upon the patient : 


C. W. E. (No. 914) ; age 69 ; male. Was first admitted to the 
University Hospital March 29, 1905, with the following history. 
Has always been exposed to cold and wet, first as a seaman an 
later as a locomotive engineer. Had several attacks of gonor 
rhoea and twenty-five years ago contracted syphilis. Five years 
ago (August 10, 1900) an enlarged bursa was removed by r. 
Frazier from his right popliteal space and he dates the presen 
trouble from about the same time, although not to the effects 0 
the operation nor to the bursa itself. He suffered from severe 
pain in the knee when the right leg was extended which, radiating 
up the thigh, was increased by use. The leg never became 1 ^ 

in flexion or extension. It was believed that he was su erin 
from some hypertrophy of the synovial membrane with p>uc 
ing ” of the fringes. On March 30, 1905, Dr. Frazier exp 
the joint and found the lipping characteristic of a hypertrop 1 
arthritis without displacement of the semilunar cartilages. 
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was disdiarged April 12, 1905, with the instruction to rest the 
knee as much as possible and to wear an elastic support. He 
returned several times during the next three years but wa.s merclv 
examined and various forms of local applications prescribed, 
including the use of the baking apparatus. He was able to work 
as an engineer until September, 1907, without much pain or 
serious inconvenience, although he noted that the joint was 
increasing in size. From this time on the knee began to pain 
considerably and he was forced to give up working, but could 
get around with the aid of a cane. He returned to the University 
Hospital April ii, 1908, and was anxious to have an amputation 
done if the pain could not be otherwise relieved. The right Icnec 
was visibly enlarged but was not very tender nor were there 
any signs of effusion, the hypertrophy to the touch and to the 
X-ray being due to bony overgrowth. His joints were generally 
prominent and some of the metatarsophalangeal joints were also 
the seat of bony hypertrophy, but they caused no annoyance. The 
feet were flat and the legs showed varicose veins. He had no 
prostatic, cardiac, or renal troubles. On April 13, 190S, I opened 
the joint by a transverse elliptical incision below the patella 
which disclosed the typical appearance of the disease. The bony 
outgrowths not only involved the edges of the joint but extended 
upwards on the anterior surface of the femur for 2 inches. The 
posterior surface of the patella was similarly involved. The 
semilunar cartilages were small and narrow, the sjaiovia thickened 
«ind slightly congested, there was morel}* a glair}* fluid in the joint. 
3 nd the internal articulating surfaces showed sufficient erosion 
of the cartilage to bare the bone. It was thus seen that the creak- 
ing and pain were evidently produced by the grinding of the 
hared bony surfaces and the enlargement and thickening were 
due to the bony outgrowths. Removal of the latter did not seem 
to ofler any prospect of relief from pain and accordingly I per- 
formed a formal excision of the knee-joint As an arthroplasty 
was also not deemed advisable the femur was sawed so that it' 
diameter would approximate that of the tibia and allow of fixa- 
tion in a slightly flexed position. The exostoses were chisoilcd 
from the shaft of the femur and from the under surface of the 
patella. The lateral ligament.' were sutured and the patella 
drilled and fastened over the line of excision by catgut suture s- 
Thc skin was closed without drainage and the limb p1acc<i on .a 
splint. Healing bv first intention resulted and a v. cc*. 
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after operation a plaster-of-Paris cast was applied. The patient 
was discharged June 10, 1908, on crutches with apparent bony 
union. He returned, however, on July 28, 1908, with pain in 
the knee and a slight degree of motion, the pain being sufficient 
to prevent him from working. An X-ray picture showed a dis- 
tinct line between the ends of the bones and after a week in bed 
I again operated (August 8, 1908) upon the limb. After divid- 
ing the hamstring tendons, a transverse incision \vas made over 
the line of excision and the bones pried apart with a chisel. The 
ends were well curetted and a groove chiselled on either side of 
the femur one inch above the line of union and from which the 
bones were fastened together by tw’^o silvered steel screws two 
inches long. The grooves had the effect of countersinking the 
heads of the screws and enabled them to be driven almost down- 
wards. The wound was again closed without drainage and the 
leg placed immediately in a cast. It once more healed perfectly 
and on October 22, 1908, the patient was discharged with bony 
union, the leg being protected by a light steel brace at the knee 
owing to the spring of the long lever from hip to ankle. I heard 
from him in December and he was walking on the limb with but 
little disability and no pain.* 

The treatment of the various manifestations of hyper- 
trophic arthritis will seldom be surgical. Pain, swelling, stiff- 
ness, and deformity are the symptoms calling for relief, and 
an earnest attempt should be made to determine the etiology 
of the case. Any form of chronic infection, whether from the 
tonsil, intestine, prostate, etc., must be eradicated, the diet 
carefully regulated, general massage ordered, and rest of the 
limb enjoined, preferably by extension if the hip or knee is 
involved or affected. In hypertrophic arthritis it is obvious 
that, incision and drainage of infected fluid is never indicated, 
as the disease has never been shown to be due to the presence 
of bacteria in the joint, nor is there any effusion. The swelling 
is essentially due to thickening of the bones and the presence 
of bony outgrowths upon the tibia an d femur at the edge ^ 

reporting this case to the Academy of Surgery I saw this 
patient in June, 1909. He had discarded his brace, had been drin inS 
eavi y and was in wretched physical condition. The knee pained * 
considerably at the site of the screws. I advised their removal but W 
has not returned. 
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their articular cartilages and which in most cases does not 
require operative interference. The performance of excision 
as a primary operation is not generally countenanced although 
in Germany a number of surgeons have performed this opera- 
tion in the hope of arresting the disease in other joints. But 
it is probable that they have confused the acute stage of hyper- 
trophic arthritis with an infectious polyarthritis in which 
disease prompt operative interference must soon be considered 
as the treatment of choice. 

Pain due to the grinding together of the swollen and 
eroded cartilages can usually be relieved by rest and exten- 
sion. When the acute stage has passed, active hyperaemia 
tends to prevent recurrence of pain, but occasionally, as in the 
case reported, every attempt made by the patient to resume his 
occupation is followed by a recurrence. This is especially 
true in the knee- and hip-joints, and for such cases I would 
urge the perfonnance of excision, provided that a careful trial 
of other methods has been practised. 

Stiffness or limitation of motion is due to the presence 
of thickened bone and of the bony outgrowths from the mar- 
gins of the cartilages, and while the latter can be removed 
to some extent it will be apparent that in most cases such an 
operation would have to be very extensive to effect complete 
removal. When the hip is involved Goldthwait adwscs the 
removal of the entire head of the femur in preference to an 
attempt to remove the individual nodes, and rccentlj’’ Albcc 
has reported 5 cases of partial excision of the articulating 
surfaces of the femur and acetabulum by a new methCKl. with 
relief of the pain in cverv case and the ability to walk withotit 
crutches. Sometimes the spurs project into the joint and pro- 
duce a hypertrophj’ of the synovial membrane. In occasional 
instances they m.ay become detached and form loose Inylics in 
the joint, in which c.ase arthrotomy may l>e necessary. 

Defonnity is l>c.st treated by prevention dunhig the acute 
stage which if pjoperlv managed will be found i>n subsidence 
to have resulted in but little change in the relniion of the bones 
If .ankvlosis in bad position docs cKxnr. esp{-n.a11y in the 
Icncc or bip. o<feo!omy mu'it l>c rnn>;idrrcih 
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The President, Dr. Joseph A, Blake, in the Chair. 


PNEUMOCOCCUS PERITONITIS. 

Dr. George Woolsey presented a girl, 7 years of age, who 
was taken sick on January 23, 1909, with sore throat, cough, 
fever, abdominal pain, anorexia and diarrhoea. Five days later 
she had a sudden sharp pain in the entire lower abdomen, and 
vomited repeatedly. On the following day the vomiting ceased, 
but the pain and tenderness persisted. 

On admission to the hospital, on January 30, the abdomen 
was somewhat distended and symmetrical. The respiratory move- 
ments were very restricted. The abdomen was rigid and tender 
everywhere, especially in tlie right lower quadrant, and there w’as 
a sensation of a mass under McBurney’s point. The abdomen 
was tympanitic except over this mass and in both flanks, where 
there was shifting dulness to the level of the anterior superior 
spines. An examination of the lungs showed exaggerated breat 1 
sounds over both upper lobes anteriorly, and dulness and dimin 
ished breath sounds at the right base and over the outer part 
of the right scapula. The patient’s temperature on admission 
was 104; pulse, 160; respirations, 56. A blood count showe 
67,000 leucocytes, with 94 per cent, polymorphonuclears. 
blood pressure was 85. ... 

Operation, January 30: Through a muscle-splitting incision 
the appendix was found in the retrocolic region ; it was remove 
and was apparently normal. The abdominal cavity was filled u h ' 
pus, watery above, with a few flakes, and thicker and yellow m 
the pelvis. As no perfoi’ation was found after thorough searc 
in this region, a second median incision was made in the 
trium, and the stomach, gall-bladder and duodenum ' 

but no perforation was found. There was but little pus a 
636 
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the level. The upper wound was thereupon sutured, and the 
lower wound closed with a drain to the pelvis. The patient was 
in fair condition after the operation. She was put to bed in the 
Fowler position, and continuous enteroclysis given. Her pul- 
monary condition developed in the next few days into a double 
lobar pneumonia, and on account of a persistent cough she was 
placed in a tent with a croup kettle. There was slight distention 
of the abdomen at first, but after an initial enema the bowels 
moved freely. The patient’s condition was precarious at times, 
but on the whole she became slightly better. An examination 
of the pus evacuated from the abdomen showed a pure culture 
of pneumococcus. 

February 6 ; The patient’s temperature at this time was 
100.2; respirations and dyspncxia slightly improved; pulse, 140. 
The enteroclysis and Fowler’s position were discontinued. The 
pulmonary symptoms improved somewhat, and the patient became 
more rational. There was a slight, shreddy purulent discharge 
from the lower wound. 

During the following week the patient was somewhat better 
one day, worse the next, and on February ii the croup kettle 
was discontinued and she was moved to the roof of the ho.spital 
in the open air. Three injections of 10 c.c. of His’ scrum 
were given, one on the si.xth and two on the eleventh. Her 
cough had been so severe that the stitches in the upper wound 
had been tom out.' From the time of her removal to the roof, 
and whether attributable to that or to the use of the scrum, she 
made a gradual but steady improvement. On March 17 the 
patient suddenly began to vomit, and upon c.xamination of the 
abdomen an induration was found below the appcndi.x wound. 
Tills was broken into by a pair of forceps, and about a pint of 
foul pus was evacuated. Her further convalescence was unin- 
terrupted, and she left the hospital, cured, on April 10. 
will require subsequent operation for the ventral hernia. 

Dr. Woolsey said that very little appeared on the subject or 
pneumococcus peritonitis in the tcxt-l)ooks. In an article h.' 
Musser in Osier’s System the statistics given shoi\'c<! a very high 
mortality. Since operating on the above case tlic spc.ahcr .«nid lu 
had seen a second case of pneumococcus peritonitis in .a woman, 
with a history dating back five day.s, who was brought to t.^e 
hospital in a moribund condition and who died witiiin -a 
hour.s without operation. At the autopsy, nothing v-is '* 
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excepting free pus in the abdominal cavity which upon examina- 
tion showed a pure culture of the pneumococcus. The abdom- 
inal, pelvic and thoracic viscera were normal. 

STRANGULATED INTERSTITIAL HERNIA IN THE FEMALE. 

PROPERITONEAL HERNIA IN THE FEMALE. 

Dr. William B. Coley presented these two cases, which are 
described in full in his paper on Inguinal Hernia in the Female, 
for which see page 609. 

DOUBLE INGUINOPERINEAL HERNIA, WITH DOUBLE 
ECTOPIA TESTES. 

Dr. Coley presented a boy of 12 years, who was operated 
upon at the Hospital for Ruptured and Crippled in March, 1909. 
On the right side there was found a bilocular hernial sac, the 
upper loculus being of the ingpiinosuperficial variety and extend- 
ing over the aponeurosis of the external oblique half way to the 
anterior superior spine. The lower loculus extended into the 
middle of the perineum. The testicle itself was found within the 
internal ring. 

On the left side the sac was monolocular, extending into the 
perineum nearly to the anus. The testicle was found in the 
midperineum. The scrotum was entirely empty. The sac was 
closed on both sides high up beyond the internal ring, precisely 
as in Bassini’s operation for hernia. The lower end of the sac 
Avas removed from the perineum, carefully sutured over the 
testicle, and the testicles then placed in the new pouches made 
by digital dilatation in the bottom of the scrotum. The cord was 
not transplanted on either side, and was of sufficient length to 
allow the testicle to rest in the bottom of the scrotum without 
tension. The patient made a perfect recover}’^ and left the 
hospital at the end of two and one-half weeks. The testicles at 
present were in the bottom of the scrotum, and of normal size. 

Dr. Coley stated that he had operated upon ii cases of inguino- 
perineal hernia with perineal ectopia, but this was the only case 
he had seen in which the condition was double. While former y 
he believed that in many cases this condition was acquired, he 
no longer held this view’, and now regarded all such sacs as 0 
congenital origin. This case furnished almost positive proof 0 
the congenital origin of the sac, inasmuch as on the right si^ Cj 
while the sac extended into the perineum, the testicle itself va. 
m the abdomen. 
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THE RESULT OF BIER’S TREATMENT OF TUBERCULOSIS OF 

THE TARSUS. 

Dr. Willy Meyer presented a girl, 30 months old, who had 
tuberculosis of the tarsal bones of both feet, several of the bones 
being the seat of tubercular foci. An attempt was first made to 
extirpate part of the bones, but the disease was so far advanced 
that this was abandoned for conservative reasons, and Bier’s 
treatment was instituted. Every day the elastic bandage was 
applied for eleven hours out of every twelve, according to Bier's 
method, and in addition to this, suction was applied by means of 
a large glass for 45 minutes, such as was usually emplo^'cd in 
the treatment of mastitis, but here adapted to the child's foot 
with the help of a rubber cuff. After a time, the cliild v.’as 
taught to apply the proper amount of suction herself, by work- 
ing the suction pumps. In this way her timidity was overcome. 
Gradually, the discharge ceased, and when the patient left the 
hospital, on August i, 1908, the sinuses in both feet had entirely 
closed. She was now able to go about and was practically well. 
The mother had been instructed to continue the use of the clastic 
bandage during the night and have braces made to overcome the 
tendency to the development of fiat-foot. 


URETEROPLASTY FOR INTERMITTENT HYDRONEPHROSIS. 

Dr. Meyer presented a girl, iS years old, who three years 
ago began to complain of attacks of pain, intermittent in char- 
acter, in tlic left lumbar region. These attacks usually lasted for 
ten or twelve days. At first they recurred every three or four 
months, and then witli increasing frequency and .severity until 
finally the patient became absolutely disabled. 

Upon examination. Dr. Meyer found a large tumor in the 
left lumbar region which was apparently connected with the 
kidney, and which spontaneously disappeared simuUancovssly witli 
the pain, in the course of a few days. 

Operation : After resection of the twclftli rib througli a 
posterior longitudinal incision, he came down upon an a:dcin.itott.s 
hydroncphrotic sac. only partially filled. The ureter wa^ .angjed. 
It was decided to make an attempt to save the kidney, A urc- 
teroplasty was thereupon done, adapting the hinnty niethM to 
the distended renal pelvis and upper port-.i^in o* {he ureter. < 
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account of the thinness of the sac only one line of continuous 
suture could be made. Catgut was used. 

There was first some leakage from the wound after the 
operation, but the patient made a good recovery, and soon began 
to pass urine in large quantity. She had been free from attacks 
since the operation and was now apparently enjoying excellent 
health. 

CRANIOTOMY FOR TUMOR OF THE BRAIN: DECOMPRES- 
SION OPERATION. 

Dr. Meyer presented a man, 47 years old, who was admitted 
to the German Hospital in February, 1909. His family and pre- 
vious histories were negative; venereal disease was denied, and 
his habits were good. 

About seven weeks prior to his admission he began to com- 
plain of attacks of pain, neuralgic in character, afiiecting the right 
side of the head, the corresponding side of the face above the 
jaw, and the right teeth. These attacks were of gradual onset, 
occurring as frequently as every two hours, and were of increas- 
ing intensity. His eyesight had been failing for ten months. 

Examination showed that this area of neuralgic pain corre- 
sponded with the distribution of the first and second divisions 
of the trigeminal nerve. There was wealcness of the muscles 
of the right face and atrophy and weakness of the right raasseter 
and pterygoid. There was. increasing optic neuritis of both eyes, 
particularly the right, with slight nystagmus affecting both eyes. 
There was analgesia of the face, g'ums, roof of mouth and cornea 
of the right side. The gait at times was staggering in character, 
with deviation always to the right side. The right masseter 
muscle showed increased galvanic and faradic excitabilit)". While 
in the hospital, the patient had several epileptoid attacks, consist- 
ing of (c) complete loss of consciousness; {b) deviation of the 
right eye to the left; (c) after these attacks, a paresis of the 
right abducens. 

A tentative diagnosis of tumor of the brain, located probabi} 
in the region of the right Gasserian ganglion, was made, and on 
March ii, 1909, an exploratory craniotomy and decompression 
operation was done. The important points of this were: (i) 
The formation of a temporal osteoplastic flap, with its pedicle 
anterior to the ear. (2) Elevation of the petrosal periosteum, 
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exposing an apparently nonnal Gasserian ganglion. (3) Ligti- 
tion of the right middle meningeal artery. (4) Removal of 
bone for decompression. (5) Removal of subjacent dura mater. 
(6) Remarkable thinness of squamous portion of temporal bone 
was noted. (7) Before incision of the dura, the brain appeared 
to be under considerable tension. (8) Brain surface did not 
appear resistant at an}' place to the palpating finger, also not at 
the base. 

On the seventh day after the operation the flap was noticed 
to bulge slightly. There was involuntary defecation, and pare.sis 
of the left side of the face became apparent. The bulging of the 
flap gradually became more marked. On the thirteenth da}' 
there was paralysis of the left arm and leg ; the patient was in a 
state of coma, and his condition was becoming serious. Puncture 
of the brain through the flap brought no fluid. Lumbar puncture 
was then done, and 40 c.c. of clear, straw-colored fluid was with- 
drawn. Light pressure on the skull flap caused an increase in 
the speed of the flow, and when the patient left the table the flat) 
was already soft. Two hours later it was slightly scaphoid. On 
the fifteenth day the wound was again under such tension that a 
.second lumbar puncture seemed neccssar}-. But a few hours later 
a deep hollow again appeared, where sl7ortl}' before the flaj) had 
been bulging. On the seventeenth day the patient could move 
the affected arm and leg and was able to answer questions intel- 
ligently. Since then his condition had gradually im{)roYcd. Tlw 
frequent change in tension of the flap continued for several wcolcs. 
According to experiments with various drugs it appeared that 
the changes were not due to change.s in blood pressure, b:jt 
Hither to such in cerebral circulation. The patient had at |)rc.'t nt 
only slight weakness in the left arm and leg, with :i pan,';;.*' o! 
the left side of the face and throat. He complained of per- 
■'^istent headache in the region of tlic vertex. Tijc optic .atrophy 
Was increasing, especially in the right eye. 


EMPYEMA: IMMEDIATE DISTENTION OF THE LUNG V.ITil 

the help of the new positive DIFF.ERENTLM. 

PRESSURE APPAR.ATUS. 


D.a. rtlEYEa presented a boy, years old, who. 
enterctl the hospital four weeks ago, gave a history o: pr 
‘''f both loft lnbo.< followed by .a purulent collrcticr! i.'; 


wl’.tu liC 
tanjtani.a 
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pleural cavity. A resection of the rib was made in the usual 
way; and the pus given proper exit. The masses of fibrous 
coagulation were thoroughly removed. Then the boy’s head was 
placed in the positive differential chamber, and under a pressure 
up to 14 mm. There was immediate expansion of the inflamed 
lung. Still, it could not be distended sufficiently to bring the 
visceral pleura in contact with the costal, however. The wound 
was not drained. A very extensive dressing was then applied, 
differential pressure being continued, with the idea of prevent- 
ing the access of air. Immediately following this operation the 
boy’s temperature dropped, and his breathing was improved. 
First change of dressing six days later, with positive pressure. 
Lung seen in front of wound of better (pinkish) color; slight 
discharge from wound. After another week the boy had a sudden 
rise of temperature. His head was again put into the compressed 
air apparatus, and upon removing the dressing it was found that 
the wound had become closed by granulations. Upon gradual!}’ 
increasing the pressure, these granulations gave way, and there 
was a tremendous gush of seropus from the wound. A gauze 
drain was thereupon inserted. Following this, the patient's tem- 
perature again dropped. After six days there was another slight 
rise. He was again placed under the influence of compressed 
air and a small cigarette drain was inserted, which he still 
retained. At the present time he was placed in the differential 
chamber every day, and made to breathe under the increased air 
pressure. With the aid of such an apparatus. Dr. Meyer said, 
he thought our method of the after-treatment of empyema wou 
be simplified, especially in adults, in whom it usually took so 
many weeks to bring the empyema cavity to a definite 
The effect of the differential air pressure apparatus will natura } 
be of greater effect when resolution of the lung tissue has ec” 
completed after cessation of the pneumonic symptoms. ^ It stan • 
to reason, that the inflamed lung with its reduced elasticity canno 
be easily distended. 

exploratory thoracotomy, under positive pres- 
sure, FOR oesophageal CANCER. 

Dr. Meyer presented a man, 37 years old, who first 
enced difficulty in swallowing about seven months ago, 
the presence of a cancerous growth of the oesophagus. 



MULTIPLE SYMMETRICAL LIPOMATOSIS. 


dyspliagia gradual!}' increased, and as it was impossible fo dilate 
the stricture from above, it was planned to make an effort to 
reach the diseased portion of the oesophagus through an inter- 
costal incision, then draw part of the stomach upwards into the 
thorax, and after resection perform cesophagogastrostom}-. Care- 
ful measurements, made prior to the operation, had shown that 
the oesophageal obstruction was apparently located about si.N 
centimeters above the cardia. On April 17 the incision was 
therefore made in the eighth left intercostal space and the ribs 
drawn apart by means of Mikulicz’s rib spreader. At this pohit 
a number of old pleuritic adhesions were encountered, fixating 
the lower lobe of the lung to diaphragm and chest wall ; thc.'c 
were gently loosened. Upon finally reaching the oesophagus, 
the cancerous growth was found to be located at a higher level, 
embracing at least five to eight centimeters of the oesophageal 
tube. It was inaccessible from the exploratory thoracotomy 
wound. The wound was thereupon closed, as it seemed unwise 
to tax the reduced patient’s strength too much. At a subsequent 
time, perhaps, Dr. Meyer said, he would undertake a sccoml 
operation on the patient, making the incision higher up on the 
thorax. He would then attempt to excise the tumor and cIo.se 
both ends of the oesophagus. A gastric fistula had, of course, to 
be established for permanent feeding. 


MULTIPLE SYMMETRICAL LIPOMATOSIS. 

Dr, Otto G. T. Kili.\xi presented a man, qS years old, with, 
multiple symmetrical lipomata involving the face. neck, chest, and 
abdomen. He stated that these tumors, some of which wore of 
mammoth size, so that they constituted a real deformity, began 
to develop about six years ago. He was first operated on In 
Dr. Kiliani on June 30, 1906. when three of the growllis were 
removed, one in each parotid region and one xmdernrath the 
lower jaw, overhanging the chest. He made a projUjit recovery 
from the operation, and there had been nn recurrence of the 
growths at the site of the removals. 

Since then a large lipoma had appeared on the bnck of Lie 
neck, and there were numerous others involving the cb.C'-/.'. 
mamma:, deltoid region and Ixick. Some of these growthr h''> 
remained unchanged for a number of ycar,<. .and one l.irge hpon.n 
of the .abdomen had disappeared spontaneously. They 1 ;.. 
given rise to any pain or other s\Tnptom. Dr. Kili.am ‘an. ‘ 
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intention was to remove those which were unsightly, as they 
interfered with the man’s occupation, which was that of a bar- 
tender. (See Figs, i, 2 and 3.) 

THORACOPLASTY. 

Dr. Kiliani presented a man, 38 years old, who was first 
operated on in Hamburg about two and a half years ago for 
empyema, a rib resection being done. He was first admitted to 
the German Hospital on August 4, 1908, with the following 
history: About four years ago he had pneumonia, followed in 
the course of two months by empyema, necessitating a resection. 
This wound healed, but reopened spontaneously'- three months 
later, and after discharging pus for several months it again 
closed. Since then it had reopened and closed several times. 
He complained of a dry' cough, without expectoration. He had 
occasional night sweats and had lost some weight. 

Examination of the chest at that time showed a cavity which 
extended upward and forw'ard to a depth of seven and a half 
inches. No bare bone could be felt. Percussion over the entire 
right chest wall was flat, with increased fremitus and voice and 
breathing sounds. 

Operation, August 10, 1908, by Dr. Stetten : An incision was 
made through the old scar and the eighth rib was resected. The 
sinus -which passed through this rib led to a cavity from W'hich 
about a quart of pus w-as evacuated. The cavity- was packed 
Avith iodoform gauze. The patient left the hospital on October 
19, 1908, improved, and was referred to the dispensary iot 
further dressing. 

When the patient was readmitted to the hospital, on Novem 
her 29, 1908, the fistulous tract Avas still open and as there Avas 
considerable purulent discharge, he Avas again operated on, 
December 3, by Dr. Stetten. At this operation about four an 
a half inches of three of the ribs AA'ere resected, in order to 
permit the rigid outer \\’-aII of the abscess cavity to collapse, n 
.spite of this the discharge persisted, and although the greater 
part of the AA’-ound closed, a fistula remained Avhich led to a caA ity 
running upAA'ards behind the ribs. Bismuth- vaseline mixture A\as 
injected into the cavity every second day, but there Avas no 
marked improvement. An X-ray plate shoAved that the cavi y 
extended upAvards to the fourth rib. 

On klarch 27, 1909, the first stage of a thoracoplasty aas 
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done by Dr. Kiliani. The entire scapula was freed, and portions 
of the fourth, fifth, sixth, and seventh and about seven inches of 
the eighth ribs were resected. There was considerable bleeding 
following this procedure, which was controlled b}’ tampons. 

Six days later the second stage of the thoracoplasty was done. 
The anterior portions of the ribs previously resected were re- 
moved at the costochondral junction, and a more extensive resec- 
tion of the upper ribs was done as high up as the fourth, until the 
entire cavity was laid bafe. Its outer wall, which was half an 
inch in thickness, was removed entirely. Its inner wall, wliicli 
rested on the lower lobe of the lung, was stripped oft. There 
was considerable bleeding, which was checked by tamponades. 
As soon as the thick membrane was removed, the lung, which 
had been incarcerated by this pseudomembrane for two and a 
half years, immediately expanded, bulging out about four inclic.«. 
The cavity was packed and the chest flap allowed to fall over, 
being sutured only at the angles. The patient made an excellent 
recovery, and now had verj^ fair breathing capacity on the affected 
side. 

Dll. Cir.tiiLES N. Down, .speaking of Dr. Kiliani'.*; case of 
thoracoplasty, said he had obtained the best and easiest exposure 
of the thoracic sinus by an incision carried upward at the anterior 
axillary line, cutting off as much from the cut ends of the rib? 


as was desirable, and removing a portion of the pulmonar}' pleura, 
and that the resulting deformity was less than after the Schedc 
operation. 

Referring to the c.xpansion of the lung after freeing it. Dr. 
Dowd said that since the publication of Dr. Lloyd’s .'irticle, <nv,-ic 
years ago, he had permitted his patient? to come out of the 
anaisthctic after the incision was made and had allowed them to 
cougli, and in almost every instance this produced expansion o: 
tile lung. Almost as much was gained, he thought, by .ail owing 
the patient to cough as by the use of an .apparatus. lie recaht d 
one case where the patient developed a pneumoni.a in the ex- 
panded Inng. While c.arly expnn.rion of the lung v.-a** of .aav.'-ti- 
bag<^- it had not, in hi.? e.xpcrience. greatly hastened the c.*- 
of the cavity very much over older method? oi tcrnrv.c, lie b-.'^ 
Mscccssfully maintained negative che.?l prc?sure l<y . 

Colton's apparatus, which was constructed on th.e nrinnjdr o: 
Runsen filter pump. 

Da, Kit.iAXi said that in *ni? c.ase the lung ii.sd Ik- u. 
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cerated for two and a half years, and the thorax was tremendously 
thickened. It was at least two and a half inches in thickness, and 
its removal necessitated a very wide exposure. 

Dr. Meyer, referring to the possibility of rendering the 
thoracoplasty wound air-tight, said the use of a rubber dam 
had been proposed which would allow the fluid to run out with- 
out giving access to air. The use of an apparatus with negative 
and positive pressure would probably go far to simplify the 
treatment of these cases, and perhaps save the occurrence of 
long-standing fistulous openings. 

HOUR-GLASS STOMACH: GASTROGASTROSTOMY. 

Dr. William A. Downes presented a woman, 33 years of 
age, whose case furnished the subject of a paper by him on 
Hour-glass Stomach, for which see page 552. 

Dr. F. Kam merer said his experience with hour-glass 
stomach was limited to a few cases. One of them, which he had 
observed nineteen years ago, was a young girl of about 17 years, 
who was brought to the hospital in a condition of extreme ema- 
ciation. The patient died without operation, and the autopy 
showed a narrowing just at the middle of the stomach, dividing 
that organ into two equal pouches. There were no evidences of 
any ulcers or cicatrices, and for that reason the case was regarded 
as one of congenital malformation at the time. 

In another case. Dr. Kammerer did a gastroplasty and found 
it very easy to approximate the edges of the two pouches. This 
case has been referred to often in medical literature. Under 
such condition he considered gastroplasty preferable to gastro- 
gastrostomy, because it left one large communication between the 
two pouches. When the cicatrices \vere very firm, it might be 
impossible to do a gastroplasty. 

French surgeons have been much interested in the subject 
of hour-glass stomach lately and have contributed new metho s 
for the treatment of this ailment, such as double gastro-enteros 
tomy and resection of the stenosed portion of the stomach, as 
hour-glass stomach is so often complicated by a stenosis of t e 
pylorus, the single operations, first referred to, are frequent) 
insufficient. 

Montprofit has strongly advised that in all cases in which a 
gastro-enterostomy was indicated, the anterior operation shou 
be done, and not the posterior, and that a communication shou 
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be established between both pouchc.s by the Y-shaped method. 
Dr. Kammcrer said he was inclined to agree with the suggestion 
of this French writer in such cases. 

Dr. Charles L. Gibson said that in the only case of hour- 
glass stomach that had come under his observation where he did 
a gastrogastrostomy the patient's nutrition was improved, but 
the operation failed to relieve the pain, and there was still occa- 
sional vomiting. The patient had refused further operation. 

Dr. Charles A. Elsberg said that during the past si.v years 
he had seen two cases of hour-glass stomach, one following car- 
cinoma, the second an ulcer. In tlie latter he did a posterior 
gastro-enterostomy, which gave the patient relief. In the first 
case he did a gTistrogastrostomy, making the opening very large, 
which also gave relief. The opening left between the two pouches 
was very large and extended from the greater to the lesser 
curvature. 

Dr. JosEPir A. Blake said that one cause of failure of these 
operations was due to the common occurrence of stenosis of the 
pylorus in hour-glass contraction. A stomach which he saw 
removed from a child about a year ago, the supposed hour-glass 
stomach of congenital origin, proved to be atresia of the duo- 
denum, with a widely dilated pylorus. 


POSITIVE DIFFERENTIAL CHAMBER FOR INTRATHORACIC 

SURGERY. 

Dr. Willy Meyer demonstrated his new positive difiercntial 
chamber for intrathoracic operations, which had been erected in 
a temporary operating room, set aside for the time being for this 
kind of work at the German Hospital. The same chamber is 
used as the an.'c.'^thctizing room as a part of his " universal diiicr- 
cntial chamber," which. Dr. Meyer said, he is now testing at 
the Rockefeller Institute. He described its new constructive 
features and comparative advantages, laying special sires'; on 
the fact that it gives tlie operator sufilciont elbow-room .anti room 
for a second assistant on his left side, permits ot direct conver- 
sation between surgeon and narcotir.cr, offers opportunity n>r 
the surgeon to observe the patient’s face and the }r.'m':porta:>mt> 
and therewith adaptability of the apparatus to the rrf|U!rc:n'm!‘ 
of military surgery. 

Dr. Meyer also demonstrated a new operating tan-e v,;'. 
bad dc.'iigncd for intrathoracic work. 


be 
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Stated Meeting held May 3, 1909. 

The President, Dr. William J. Taylor, in the Chair. 


MULTIPLE FRACTURES, INVOLVING THE FACE BONES, THE 
LEFT ELBOW, AND BOTH FEMURS. 

Dr. Astley Paston Cooper Ashhurst said that in a paper 
on Multiple Fractures, which he read before the Philadelphia 
Academy of Surgery in April, 1907 (Annals of Surgery, 1907, 
xlvi, 263) statistics were presented showing that multiple fractures 
form only about 1.44 per cent, of fractures in general, and that 
the mortality at the present day is at least 25 cent., even 
when cases of crush of the extremities calling for immediate 
amputation and other cases dying in a few hours from shock 
are excluded. The mortality of fractures in general was found 
to be about 2.7 per cent., so that the outlook in a case of multiple 
fractures is just about ten times as gloomy as in ordinary cases. 
The case now reported, with the kind permission of Dr. Chas. 
H. Frazier, is one in which, in addition to numerous other frac 
tures, both femurs were broken and could not be reduced without 
operation. Among the 73 cases of multiple fractures from t e 
statistics of the Episcopal Hospital, reported in I 907 > there were 
only two in which both femurs were fractured; both of tiese 
patients died. Among 121 recent fractures of the femur at t e 
Episcopal Hospital, reported a year ago (Annals of Surg®'> 
1908, xlviii, 748) in collaboration with Dr. Wm. A. Newell, t 
was not one case in Avhich operation had to be done. So t at 
present case is remarkable both for his recovery, and from 
fact that operation was required on both femurs. 

Frank R., a sailor, aged .26 years, was admitted to 
Frazier’s service in the Episcopal Hospital at 7 Decern 
648 
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5, 1908.^ While at work on a ship lying at the dock he had fallen 
a distance of fifty-five feet into the hold, landing on piles of 
copper ore. 

Examination showed the following injuries; There wa.s no 
vision in the left eye, the pupil being widely dilated, with hem- 
orrhage into the anterior chamber, and dislocation of the lews. 
The left malar bone was broken near its articulation with tlic 
superior maxillary. Both the right and left superior maxillrc 
were fractured, the line of fracture crossing the median line of 
the alveolus. There was a comminuted fracture of the nasal 
bones. The inferior maxilla w'as broken in three separate places : 
(i) through the left ramus ; (2) just to the left of the symphysis ; 
(3) through the body on the right side. The left humerus jwe- 
sented a fracture of the external condyle; and there was a frac- 
ture of the head of the left radius, with dislocation, along with 
the fragment of the humerus. There was a comminuted fracture 
of the right femur into the knee-joint, the internal condyle with a 
fragment of the posterior surface of the external condyle being 
dislocated posteriorly along with the tibia and fibula, the palc!l:>. 
being impacted between the fragments, and the external condyle 
jutting out and almost rupturing the .skin, in the neighborhood of 
the head of the fibula ; the skin, though much abraded and con- 
tused, was not broken. In addition to these injuries there was 
a compound comminuted fracture below the middle of the left 
femur, with rupture of the ligamentum patella;, and a large 
hrematoma over the seat of fracture. 

The man was in profound shock. His temperature on adnus- 
.sion Avas 95.4° F. By midnight it had risen to 97.8'' F., and the 
nc.xt morning reached normal. He was appropriately treated for 
the shock, and though death .seemed imminent, dressing.^ were 
applied to the various fractures. A chin-cap and Gibson b.Tnd.';ge 
were applied to the face; the dislocation of tlic radius w.as 
reduced, and the elbow was dressed in acute flcxioti. Buck s 


extension and sand-bags were applied to each lower extremity, 
ft was imposiblc to reduce the fracture-dislocation of the ricai 
knee; and no great force was used in attempting to -'ct tlic Ic*' 
femur, ns the condition of the soft parts (h.Tmatoma and wour.-f 
of compound fracture) did not warrant it. 

Contrary to expectation, the patient's general conentxin gm-.- 
unlly improved: his temperatnro on the afternoon of ine su.- a- 
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day was 100.6° F., and this was the highest ever reached. The 
wound in the left thigh healed without becoming infected. 

On December ii, six days after admission, Dr. Frazier 
attempted under ether to reduce the dislocation of the right knee, 
but was unable to do so. It seemed imperative to secure reduc- 
tion, as the skin was stretched so tightly over the projecting 
external condyle that it was feared sloughing would soon occur. 
Accordingly, the next day Dr. Ashhurst operated for Dr. Frazier, 
as the patient, though still delirious, seemed able to stand a 
formal operation. In order to avoid the abraded and granulating 
skin, which was swabbed with iodine before beginning the opera- 
tion, the joint was opened as for a fracture of the patella, by a 
curved incision, with convexity^ below (the ligamentum patelte 
was not divided). This flap was turned up, and the external 
condyle was found projecting through the capsule of the joint, 
just beneath the skin. The capsule was therefore opened, but 
reduction was still impossible, as the patella was firmly fixed 
between the shaft of the femur,, above the external condyle, on its 
outer side and the inner condyle- on the inner side. ' The patella 
was rotated about 90 degrees on its longitudinal axis, so that its 
anterior surface looked outward (Fig. i). To extract it, the 
rectus femoris had to be cut from the vastus externus, and then 
the patella could be pried out from behind the condyles, and 
the fracture reduced. As very good apposition of the frag- 
ments Avas obtained, no wires, screws, or plates were used to 
retain them. The quadriceps tendon was sutured again to the 
vastus externus, and the capsule was then closed, buried sutures 
of chromic gut being used in both instances. The skin Avoun 
Avas closed Avith interrupted sutures of chromic gut, and a sma 
drain of plain catgut Avas left beneath the skin at the outer ang e 
of the incision. This Avas of course absorbed in a few days, u 
served the purpose of temporary drainage into the dressing^ an 
obviated the necessity of trapping the cast for its removal.^ trie 
asepsis Avas used throughout the operation, Avhich took thirt}- ' £ 
minutes. A Buck’s extension Avas then applied, and over a 
the dressings a plaster cast, Avhich extended from the toes to t 
groin. The entire operation Avas done while the patient A\as 
lying in his bed, as it was feared that removal to the operating 
table might injure his other femur. During this ansesthetiza lO^ 
the patient’s upper and lower JaAvs, which had begun to knit, AAcr 
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unavoidably refractured. The next day his temperature was 
normal, but on the second day it reached 100.6° F., and then again 
became normal. The cast was left on for over five weeks, and on 
removal (January 19, 1909) the patella was found movable, 
and the fragments firmly united and in e.xcellent position. 
There were a few granulations at the outer angle of the wound, 
where it had been drained. Passive motion was then begun. 
When four weeks had elapsed from the time of the accident. 


Fig. 1 



Tracing of sfc;a(;r.iph of ric.ht knee. Comminuted .atrVia 

e. femur, with posterior disloc.ution of tibi.'i and lower fragment and ii .p. . • ■ f 

tjetween franments. 


it was found that there was no union in the left femur, w uen 
had been the seat of a compound comminuted fracture . ."mf 
the skiagraph showed overlapping of about two inchc.'-, ..nd a, 
this could not be reduced by traction, it sccinod proper to o,Kr.itc 
< 3 n this femur also. . . ' 

Accordingly, on January 2, 1909, when sisb^uuimg lor .r- 
G- G. Davis, and after consultation with Dr. hmrK.. •• • 
hurst operated on the left femur, through .an external ” 
inches, excising the callus which prcvcnicti 
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removing some loose fragments of the shaft. The upper frag- 
ment was anterior and inward, projecting into the rectus muscle. 
It was possible to secure very good apposition without resecting 
any of the femur, as the fracture was nearly transverse, and the 
comminution involved the inner surface only. A silver plate, 
with three screws in each fragment, was used to retain the bones. 
The wound was thoroughly washed out with hot bichloride, and 
was closed with two layers of buried sutures of chromic gut, 
which was also used for the skin sutures. A rubber drainage- 
tube was brought out through the lower angle of the wound, 
passing beneath the bone to the inner side of the line of fracture. 
The time of the operation was sixty-five minutes. A Buck’s 
extension wms applied, and over all a plaster cast from the toes 
to the groin. The drainage-tube was removed through a window 
in the cast on the second day. On the third jday the temperature 
reached 100.6° F., and then again fell to normal. This cast was 
removed February 8, 1909, during the sixth week after operation. 
The position of the fragments was good, and fibrous union was 
present. 

In March, the patient was about in a wheel chair, and motion 
in the knees was improving. Dr. Van Pelt took charge of the 
ocular condition, and sight gradually returned. Early in April 
the patient began to walk with crutches, and in two weeks time 
could walk with only one cane. He now walks without support 
of any kind. The right knee has slight lateral mobility in ful 
extension, and for some time felt a little weak in walking. Tb*^ 
left femur has bowed somewhat outward, but union is firm, and t e 
silver plate is producing no irritation. The right lower extremity 
is only one-half a centimetre shorter than the left. Both 
have a range of motion through about 40 degrees from u 
extension to about 140 degrees. The fractures of the face 
healed with only slight deformit)^ the alignment of the teeti 
being perfect, and very little distortion of the features remaining- 
The left elbow has a range of motion from 40 to 140 
full extension being impossible on account of thickening 0 tie 
head of the radius. The ruptured left ligamentum patella 
no further trouble. The left eye can now be used for reading, at’ ^ 
the patient declares it to be as good as his other eye; the pupt 
remains dilated. 
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RESECTION OF COLON FOR CANCER AND FOR TUBER- 
CULOSIS. 

Dr. John H. Gibbon delivered the annual oration before tiic 
Academy upon the above theme, for which see page 571. 

SURGICAL ASPECTS OF HYPERTROPHIC ARTHRITIS. 

Dr. George P. Muller read a paper witli the above title, for 
which see page 630. 

INSTRUMENTS FOR OPENING THE SKULL. 

Dr. William W. Keen exhibited an apparatus, consisting 
of a brace with four bits, devised by Dr. W. li. Hudson of 
Montgomery, Alabama. The peculiarity of the fir.sl two (tfie 
smaller) bits is that one can penetrate through cither a thick or 
thin skull as far as the dura and llic bit will go no farther. Tlic 
others arc globular bits and they will penetrate, but they are 
provided with a slight button on the end so that when the entire 
thickness of the skull is penetrated, even if the middle meningeal 
be directly under the drill, it will be pushed ofT. provided it i'' 
not in cither a narrow groove or in a foramen. If it is, of cour.'^e 
any drill would cut it just c.xactly as the ordinary .saw or chi.se! 
would. The advantage of these bits is that one can very quickly 
make four openings and then can add three more, intermediate 
openings if desired, and introduce from one to the other a (jigh 
-'^aw or bite the bone between them by Devilbi.ss’ or other forceps 
as desired, turning down a flap in a very few minutes. 

In Dr. Keen’s opinion these bits provide the best mean.'' \ei 
devised for. opening the skull, having the .safety of the chisel and 
the speed of the saw. 
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HE manufacturers of Listerine are proud of 
Listerine — because it has proved one of tlic 
most successful formulae of modern pharmacy. 

This measure of success has been largely due 
to the happy thought of securing a two-fold anti- 
septic effect in the one preparation, i. e., the 
antiseptic effect of the ozoniferous oils and ethers, 
and that of the mild, non-irritating boric acid radical 
of Listerine. 

Pharmacal elegance, strict uniformity in constitu- 
ents and methods of manufacture, together with a 
certain superiority in the production of the most 
important volatile components, enable Listerine to 
easily excel all that legion of preparations said to 
he “something like Listerine.” 


'The InhthUory Action of Listerine," n 203 -p 3 ^e booL tlescrip-i''- o- 
nnliseptic, and indientinf- its utilitj- in niedicnl surpc."d ar.u 
pmctice, may be bad upon application to the 

Lambert Pharmacal Company, Saint Loui--, iuijrouri, 
but tbc best advertisement of l^rttcrine sr— 






■ ANTALS OF SUROEIty ADVERTISER 


CHOREA 

The nervous system in every case of St. 
Vitus’ dance shows a more or less marked 
depreciation of functional vitality. Valuable 
as nearly always will be found some prepara- 
tion of arsenic— Fowler’s solution usually — 
many practitioners have grown to place great 
reliance on the preliminarj' or coincidental 
use of Gray’s Glycerine Tonic Comp. The 
tonic reconstructive effect of this eligible 
preparation is promptly manifested by a 
substantial improvement of all vital functions 
and a very pronomiced augmentation of so- 
called nervous stability. The following 
prescription with suitable rest, diet, and regu- 
lation of the hygiene, is Avithout a peer : 

R Liq. Potass Arsenitis 5 iss 

Gray’s Glycerine Tonic Comp. 5 viii 
(P. F. &Co.) 

M. et Sig : A teaspoonful in water three 
times a day for a child eight years old. 


SPINAL CURVATURE-A PERFECT AP- 
PLIANCE APPROVED BY PHYSICIANS 
AND SURGEONS 

Various devices in the form of braces have 
been introduced to assist in overcoming 
spinal cun'ature and other spinal malforma- 
tions. Many of these have been cumber- 
some and heavy, so much so as to defeat 
the object for which they Avere being used, 
and many a person has been alloAA'ed to go 
through life AA'ith a deformity that might 
haA'e been overcome if the right appliances 
had been used. In this connection Ave Avish 
to call attention to the “Sheldon Spinal 
Appliance” advertised on another page. 

This appliance is never painful, for the 
pressure is so CA’^enly distributed that all 
irritation and soreness is prevented. The 
muscles are alloAved free action, thus prevent- 
ing atrophy by disuse. 

It yields only so much and at such places 
as is necessary to ease and comfort, and jmt 
sustains and strengthens the Aveak parts so 
graduallj- as to restore them to normal for- 
mation and dcA'elopment. 

The average Aveight of the Sheldon Appli- 
ance is onb' 16 ounces. It is durable, capable 
of easy, accurate adjustment, and is not 
noticeable under the clothing. 

EA’ery Sheldon Appliance is made to con- 
form exactly to indi\'idual measurements. 

Such devices as heavy plaster cists and 
other crude and painful appliances can now 
be done aAvay Avith. The use of the Sheldon 
Appliance is much less expensive and is a far 
more humane and effective treatment, for it 

lb AA’licn writing, please mention 


conforms to all the natural cuivatiires of the 
body, giA'ingan CAun and continuous support 
to all the Aveak points of the deformed spine. 

It is endoreed by some of the highest 
medical authorities and has been thoroughly 
tested and proved to meet fully the needs ol 
a great variety of conditions, having been 
successfully used in o\’er 14,000 cases. 

The PhifoBurfc Company, 24 Seventh Street, 
JamestoAA’n, N. Y., Avill gladly send a book of 
information about spinal troubles and best 
method of cure. 


GERMICIDAL POWER OF LYSOL 
The germicidal poAver of Lysol, as shoAvn by 
laboratory experiments, is as folloAVS : 

Siaphylococcus Fijoncnes Aureus: „vnn<;nr(>in 

Growth dimniishe't after 2 minutes expnsurcm 
a solution of O.iA per cent. ; minntts' 

Growth destroyed or arrested after 1.' tmmitcs 


e.vposure in a .*.olution of 0.3o f ^ 
GroAA-th destroyed after 5 minutes e.\posure m 
a 1-per-cent, solution. 

“■'srs w.» or •"““.sso's 

e-xposure in a half-per-cent, solution. 


Anthrax Eacillus : , „ "V'.pw- 

GroAVth diminished .fiber one hour m a 
cent, solution ; no development afltrsi-vi 

It must be remembered that laboralorA 
tests for demonstrating the germicidal poAver 
of these agents and their use mclimeal vorK 

involve very different conditions. In 

tory tests the actual destruction of the bacten 
by the solution unaided is necessarj. 

process inv'olves both 


clinical work the process 
struction and removal of 
Therefore, an agent, to he effectiA , * 

possess the power, not only o 
but loosening and remoAung 
from the surface or . structures J 

adhere. Lysol should be especially of edne, 

because it possesses tins particular p 


enter, the HUSBAND 
Lawrence J. Anhalt, ^nsiness 
David Warfield, brings ‘ I,;,,; 

story of the manager f J J ''j^^band 
drama, in one ^^ene of aaMc^ 

enters one door an anofiiw- 

of bis Avife has made bis cxi 
During a run of a week in from 

ager noticed that one man, Finalb' 

the country, went in "'f „ust cnFf 

heremarkedtothemantbathemu 

the perfonnance.__ nlav-'W-r, “ 


“ Tolerably so,” replied 
gome night that liusband go«« 
that other feller, 
to see AA’bat 
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75 ' 25 ' 


LIPPINCOTT’6? 
MAG AZI N E 


never sells for less than 25c. 
a copy. But \vc want yon to 
know Z/OTi' good it is. Send 
ns 25c. for a trio/ trip, and 
we will mail you three issues 
of this great magazine, con- 
taining three first-class com- 
plete novels, sixteen strong 
stories, fifty pages of new 
lunnor, and fifteen remark- 
ahlc articles. Send to-day. 
Our atrreut issue is fine. 


Lippincott’s M&g'azine 

WasKinffton iSciuare 
PHiladelpliia » Pezxnat* 


WtlKN IN nKTKOIT .‘-TOl* AT 


HOTEL TULLER 


A!.'D AT'-^LfTi-LV r:;’)'! r * r 
Corner Adams Avenue and Paric .^tn » t 



fn :n <■ {■ r.». Jo :s j- f:, 


i-rnniT M. . 

I- w, TrM-r:ir. rrt>p. '!. a. *'Ji \ a , r^rr 



PHYSICIANS' NEEDS VARY 

An<l inrrl their dificreiit rcquir<*mf'ni< in n n.'v :\*'c 

adapted tu dotnj; inrmy Oi»r* of tlic v.n foU'* «•;> 't- ; t >l * .r- * t 

THE CASTLE 

ROCHESTER COMBINATION STERILIZER 

is f lire, i^owcvcr, to mre? tiie demands of atiy rtn {■.•’'an r»pt*.-V -* 

I ficclively slcriilrc all nittch'5 in»:d.nl an J h ■ * ;• r-: t r y < ! ■.’ : 

anyfotni of licTicr <Ics;rr(l— alroh>t!, or r.Y : It r- • '» hr?- .■ i • • “ : 

that tl»C can c.tsiiy carry il ujth him. A'V ;r dr.:;:-; t .• t r- ' 

rcrihiti;: tne vatiuns Casllc StciilirhjK Api^aaii:”-, of !dir- •. 






Wilmot CtsUc Comp,Tny, to; St. nai St.. RochcsfCT, 0. 1 . 


SPECIFY 

P-W-R 

CHEMICALS 


ETHER, U. S, P., FOR AK£STHESIA j 

Miin'Iiiii'* Fe.'j'-'.’.O'- "y- I 

Stiyc;;:;-:;--, e:'-. 5 

Sebnl;:.-.'- , 'i'.' : ’ I ■ • '■ 

A iTi-L i-iNT ftr MtPiavti, nifAncttA , 

FOWERS-YiOGBTHAK'EOSrFGEH?^ Ch ; 

Ke, Vtfjt. PttILAPLLPHIA S-Crf- 
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SAL HEPATICA vs. NATURAL MINERAL 
WATERS 

The superiority of Sal Hepatica over natural 
mineral watei-s that are specially recom- 
mended in the Uric Acid Diathesis and the 
various forms of constipation is clearly 
shown by the following facts : 

By commingling lithium and sodium phos- 
phates in proper proj^ortions with certain 
of the “ Bitter Water ” salts, as represented 
by Sal Hepatica, a compound is secured that 
is superlatively more active than either the 
lithium or sodium salt alone, or, indeed, than 
any natural mineral water or any combina- 
tion that can be effected. Recognizing this, 
the most eminent practitioners latterly have 
taken to prescribing Sal Plepatica in prefer- 
ence to the natural waters, with the result 
that the remedial action of the latter is 
enhanced, the untoward manifestations accru- 
ing reduced to a minimum, and their palata- 
bility materially increased. 


FEEDING TYPHOID PATIENTS 

In prescribing a sole milk diet for typhoid 
fever many overlook the fact that milk alone 
on entering the stomach becomes al most solid, 
and large, firm curds are likely to prove irri- 
tating to the ulcerating surfaces. When pa- 
tients are fond of milk and seem to digest and 
absorb it thoroughly, there is no better diet 
when employed with Bovinine. It answers 
eveiy requirement of a perfect fever food. 
Those who dislike milk or do not seem to di- 
gest it do well on Bovinine in barley, rice, or 
plain, and later, when the digestive condition 
has improved, milk may again be taken up. 


ETIOLOGY AND TREATMENT OF NEC- 
RALGIA FROM A CLINICAL STANDPOINT 


John S. Moreman, M.D., in writing under 
the above title says In general terms, I 
may say, neuralgia is the outgrowth of any 
disease process which tends to diminish the 
vital forces, and to deprive the tissues of an 
adequate supply of nourishment, or such 
nourishment as is necessary to keep the 
tissues adequately in repair. When the tis- 
sues are inadequately nourished, their vigor 
and powder of resistance is lost, and the 
establishment of neuralgia may supeivene at 
any time. lYe may expect to see ncuralga 
proceed from a lowered physical power 
incident upon constitutional Ey])hilis and 
also upon exposure to malarial infection. 
In fact, malarial influence is a most potent 
factor in the production of neuralgia. 

The treatment of neuralgia comprehend? 


local applications of various kinds, the ad- 
ministration of remedies for theremoial ot 
the cause, remedies for the relief of the pain, 
and the application of certain surgical me-is- 
ures looking toward the removal of tumor?, 
or any other growth upon which the nen- 
ralgia may depend. I employ opium now 
only when the pain is so intense that death 
is imminent from its effects. Opiura a"" 
alkaloids are supplanted now in my hands 
by antikamnia tablets, which relieve speedy 
and carry no disagree.ahle after-effects, 
malaria is the cause we will ha\e 
on quinine, which we can give in combination 
writh antikamnia in the form of an i 'ai 
and quinine tablets, each tablet pn m 
grains antikamnia and 2i grams P • 
quinine. 


A KEEN LAD 


“ i had always heard that New England- 
ers were ‘ smart,’ ” a young physician who 
has “graduated” from a village practice 
remarked the other day, “but I hardly 
thought it developed at such an early age.” 

He smiled reminiscently, then continued: 
“Just after I settled in Dobbs Corners a 
twelve-year-old boy culled on me one evening. 

“‘vSay, Doc, I guess I got measles,’ he 
remarked, ‘ hut nobody knows it ’cept the 
folks at home, an’ they ain’t the kind that 
talk.«, if there’s any good reason to keep 
quiet.’ 

“ I w.as puzzled, and I 'suppose I looked it. 
“‘.Vw, get wise, Doe,’ my small visitor 
suggc^ted. ‘AVliatwill you give me to go to 
school an’ E])read it among all the kids in 
the village?’ ” — September lAppincotV s. 

IJ "lien writing, ple.ise mention 


AFTER TYPHOID FEVER ^ 
The convalescent period 
fever is always a drying one- 
functions must be coaxed < promote 
activity, and every effort J Gray'.- 

proper nutrition. For \ , n,e con- 

Glycerine Tonic Comp- has enjo ^ 
fidence of the medical (p-e for 

efficient and -tisfactog-e^omtruc ^ 

aiding convalescence. 

tite, raises digestive ^ ‘^^jniihtive 

improves the absorptive a ‘ ,jp]e aid 
powers. Thus it offers a , “jj neeth 
to the organism at the time v 
help the most 

just the 

Platonic Affection is tliename 
when travelling ‘ 
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SEND FOR 
SAMPLE 


RECONSTIUCTIYE FOOD 
AMB TOMIC 

BOVININE represents the most vnliinblc romliinntion of 
Food and Tonic cleincnls known to the inedic.-i! pro- 
fession. 

BOVININE has proven clinically to be nio-t vnb.ini'le in 
all forms of Tuberculosis’ 

BOVININE enables the nerve ce'l to as-iinil:ite ;!= specific 
elements, which it fully snpiilics, 

BOVININE promotes the nietnbolism of fat and rdbuniin 
in muscle and Mood, tlu reby re‘torine the l-.idiiy 
health, strength and normal power.- of re.^i.-tance, 

BOVININE supplies full and roniplcte nutrition tlirou;;!’ 
its Food and Tonic properiie- 


THE BOVININE COMPANY 

75 West Houston St.. New York City 




To The Physician 
Interested In His We 

comes Eomctliing new cvcr>’ fJny. !n the course 
pi'i^clicc the mind hardly grnsps the fact 
die United States nlonc over 30 per cent of the 
'^^I'ldrcn nre afillctcd with some form of 
curvatures or deformities. Under proper 
it, ^ f of these ofilictcd ones con he cured nnd 

^ Others nllcvintcd nnd their condition 

The Sheldon Method of Curing 
! Curvature of the Spine” 

^ vi— ^ "‘fdch is constructed 

j ^ prncticni lines, willi the tren!- 

? t^itercises recommended, will give speedy 

- r-minnent^nnd painless CURE in nearly c\Try 

h'i* passed the curable stare, it rives rucli 

1 1 . . I • 

uprov'cmcnt in the conuitmnns 


^ . 


► 'Vt*'*' 


passeo n 
«nd ir 




it. 

t >'rrt rnrf, £•« ■ jer'i-'^ ** 

^.,T *** iVivYr e'fT'tt'TrJ We I 

- *».',,* ro;'-* . Tlfn.il vr i 

f ^ J 
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LIPPINCOTT'S MEDICAL PUBLICATIONS 


Clark 

Gynecological Diagnosis 

By DR. GEORG WINTER 

O. O. Professor and Director of the Kgl Universitats-Fraiienklinik in Konigsberg, Prussia. 
WITH THE COLLABORATION OF 

DR. CARL RUGE 

o£ Berlin. ' 

EDITED BY 

JOHN G. CLARK, M.D. 

Professor of Gynecology, University of Pennsylvania. 

After the Thh-d Revised German Edition. 

Octavo. 700 pages. Four full-page plates and 334 text illustrations in 
black and colors. Cloth, $6.00.'^ 

W ITH the steady growth of scientific methods in the diagnosis of disease which 
characterizes the present period of medicine there has been developed in 
gj'necolog}’’ a rational system of diagnosis based primarily on pliysical exami- 
nation, to the practical exclusion of the old haphazard methods whicli depend 
chiefly on history and symptomatology. Constant practice in making gynecologic 
examinations is necessary in order-to become expert in the recognition of gjmecologic 
conditions, and, although in its best form this practice is obtainable only in hospital 
and dispensary' work under competent instructors, every practitioner can nevertheless, 
if he will take the trouble, become his own teacher and train himself in the course 
of his daily practice, provided he has a guide to help him interpret his findings. 
'U'lnter's Gy7tecologic Diagnosis" is such a guide. The author has had man) )ears 
of experience in teaching students, and in the course of a large consulting practice 
has come in contact with many practitioners, so that he is eminently fitted for 1 1 
work w'hich he has undertaken. 

Numerous excellent illustrations and diagrams, many of them original, assis^ 
student in grasping more clearly' the descriptive portions of the text, relating to 
the normal conditions and the changes produced in the female genitalia by patholo„ 
processes. The findings in -the different periods of pregnancy' and in ectopic ges < ^ 
tion, the various displacements of the uterus, the relation of tumors to the ge 
organs and pelvic structures, and the changes produced by inflamniatoo ^ 
disease, are thus accurately described and illustrated. Description is follow ’ ^ ^ 
inter])retation. In accordance with the important position which pathology occ P 
in gynecologic diagnosis, especially in malignant disease, a comprehensive dcs<vip^^^^ 
of the histology, both normal and pathologic, has been included in the book. 
recent advances in cy'stoscopy' have necessarily' added that branch of diagiiosis 
gynecologist’s equipment, and the subject is therefore properly included in ^ 
text-book on gynecology-, a special section being dev'oted to the diagnosis of 
of the urinary apparatus. 

hoii writing, please mention Akn'Als of SnnoKUT. 
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ASSALH or svitGi:i:y Aovinni^^rn 


S;i,NEW and BEST INSTRUMENTS 

I FOR SKULL AND BRAIN OPERATIONS 

• We are the original makers of Dr. Hudson’s Skul! 
and Brain Instruments. It has never liien jio.-sible 
for the most skilled workmen to rejiroduce thc.-e in- 
stniwenis, even with the modefs before them, until 
they were taught. These instrunients .are revolution- 
izing the surgery of the skull and brain and are being 
supplied to the leading surgeons of the United St.-ue.a 
as fast as we can make them. 'I'hose iniere.'-ted will 
receive careful attention. Address only home office 
for the present. :: :: :: :: :: 

INTERNATIONAL INSTRUMENT CO, 

P. 0. BOX 831 :: :: ATLANTA, GA., U. S. A. 



pOPIES of the March, I 909, issue 
of the Annals of Surgety. FifU' 
cents per copy will be paid for those in 
good condition. 

ANNALS OF SURGERY 

227 South 6th Street, Philadelphia 


Flat Foot 
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SUPPORT i 

f'/i f'**'",'''':* r>’t voU'ntUU* vrtiivijilcs. p.'niovcs 
flrrtiii. iiinl 

<;'f. i‘'’ Ij'.'-V tnVCHr, 

‘ uuiu-.tiiti-r.i. ^2 50 ■ 


JHE SCHOLL MFG. CO. 

5h«t. DcpL S. CHICAGO. ILL. 


CLINTON 

CASCARA Active 

FOR CHROMIC CO-MSIlFtTiOH 
Does MOT 

A ZiT.i V.l-^h y 

Sfrtn of C^SCAKA 
rjich 

Sure and Safe Lara’.ire tor 
Children and Adui'.s- 
•.vr.tTi; ron vryr s i 

BRISTOL-MYERS CO, 

BROOKLYfi - f.'EV.' YORK. 
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Abdominal Hernia 
Its Diag'nosis and 
& treatment 


By w, B. De garmo, m.d. 

Special Surgery. (Hernia). New York Post-Graduate Medical School and Hospital 

Octavo. 456 pages. 226 illustration,. Cloth, Js-OO net.* 

the surgeon has plenty of literature to guide him in his part o 
• ■'vork in the treatment of those afflicted with hernia, the physi- 

re t'fi many times the full responsibility of the case must 

St, finds httle practical aid from that source in any language. It is to the 

hirn f ^ t)ook is therefore especially addressed, and it will furnish 

r , j nd \ aluable suggestions regarding the diagnosis and treatment 
of abdominal hernia. _ 

p eparation of this important work. Dr. De Garmo has consulted 
ofth^ ^^oted these with credit, though the fundamental part 

... based upon the author’s many years of personal experience, and 

ons are largely from photographs of patients under treatment. 

CRITICAL OPINIONS 

American authors. It is so^d’^^ h ^ <ext-book on hernia than any sinnl.ir treatise by 

bemia, diagnosis, mechanint'^' ® ^ Jucid form the surgical anatomy, tjpes of 

essential to a complete hhra.- suffT'eal treatment. The general excellence of this hook makes it 

-RaRivaySuisical Journal, Chicago. 

subject, imponant alike to^niT^'"'*- approval of the profession, as it is a thorough cxpo?^ of the 

fiptres, the surgical anatomv^^f ^’’'^.^'“^Seons. De Garmo justly describes, ivith comprehcnshe 
diagnosis, somewliat ouyritno- : the inguinal, femoral, and umbilical. The question of 
•nade. The truss, or mechan’ ^ i ^iten elucidated, with accompanying illustrations of fallacies 

and scientifically considered abused and misunderstood, is given ample sp^ 

The surgical cure then foIlr.,.'.j » o treatment of inguinal hernia by gymnastics is minutely cxpl.iiueo- 
^ ARdical and Surgical Journal. 

recommended asl°vaIn!i.Kf ^“^‘•Sraduate manuals we have seen, and one which can be honestly 
K'ven in a terse, clear and wif it ‘’'® practitioner’s library. The details of operative v.ork ye 

a strangulated hernia technic? ^ ^”ci the description of the techniqueof dealing "'I' 

a model of what such deserim ; every practitioner should be thoroughly familiar— isaloi 

"'g free from that irritnUn ^ d hg. Tj,e book is well printed and strongly hound, the papc 
ductions.”— 7/,^ Hospital, LondoT^ '"I’ich is such a feature of books illustrated by pliotogiaphicKpro- 

10 _ _ - — \ 

ben writing, piei><- or SttHGEBr. 






THE ALL AMERICAN ANATOMY 

By George A. P/^rso!, A f.D., Thntua^ Du'tght, Af.B., /. p'.tj.-un'r J.p. 

Cifl A. Hamant;, M.D.,J. AVPiA!;ri WAiP, APD., 

John C. Ilcisler, Ar.D. 

Imperial Octavo. 2,o8S pages. i^ustration^:^ 541 of wh! 

, Cloth, $7.50 net. ILalf leather, ^9.00 net. Two volumes, half le.v 
Patent tliumh index, 50 cents atlditional. 

C02d[MENT£ 

" Beyond at! titwrtion llic most complete 
tlis(j«ir.irioii on .anatomy extant. < 

“ I’ier.so!’;; .Anatoniy occupic.s .a field of its . f 
fnvn. It tenches , an.atiiiny to the .^indent, .and i> 
stlpldies the peiiernl pr.actitioner xvhh pr.acticnl t 
fact.A. v.hich will serve him ntnny times when v 
knotty problems are pre.sented.” ' t 

.~.J/atine»ianiifan Afonthty. PhUodetphia. ■ ^ 

"A worlLwhich conl.ains-.a v.asi .amount of t 
’ .ncciiiAte infonn.atinn. „ The book does itrc.it . a 
. vrcdil to liyih authors and pnnlishei'i, .and xvc 
- have, no he.siuuioti in sayiii;? that it should prove 
of till.' greatest value ns a sottnd tcxt-b.ank .and 
m a work of reference.” , 

’!>■;. — The LnnC'^t. London, 5 

- ■ ■ ■ , 1 

"Of courte, in .all anatomies, the succc-ss t 
of the Ksik hiiipes tipun the illustrations, and -t 
f'pecial etlfiris njijK'ar to have Iweit rnade to. 

0. vccl in this tUpartnient. .M! of the illustra- 
tions are true to nature, and ahno't all .ar<‘ clear- 

1. ’uliutd in.'-tniciive. Many fitMUtifu! dissections. ; 

vl'pectallyof rCf'iotis nrtHtsnaliv-.velt ilhti'.tralcal, * 

aviil be found, also valuable. drawings of frac- ’ 

.ttirts,ctc.” I 

‘—Arterie.it; /ournot ej Sr-ryery. ,\V.v Jbr4'. { 

7 ts *t splendid one. -and la'ks 

nothin;; the student and practitioner necpiirc',, • 
and rontainr. all that rhould be found in,n woti; • 
of this eharac'er.” . J 

■ ~~Con.i.iiit; Jotirnol n/ AL'diAne nnd Sr(r;‘cty. ' 

, \ ■' it i-i h work tiiut must 1(1' fe<-n toll ■ .appt''" ^ 

esak'd; if. beautiful <-:ie..s.av:n>;s, many uteoh’.r, 

. «;f cjnile t.-eyond aihs-ftnate pvu !'.e'-.,r;;-.;scr,s, • 

whde the wbid.:*. r-chente rd the }s:>-?k is ,st:,-!i!v.-d ' ’. 

• 'X ith mli-die f.-svn’.iric iK-anty and v.ihiv. " < 
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A 'J, B. OPFINCOTT COMPA.K"y 

: I, O K D o K .SV.A 'evr . .s , , , pntt..e\UrJ.,r^Al A. 


A titifTiher of papers 
^ M reporting the results 

of ej^cperimentat in- 

o s,ojypyoAy ^^ave^ymsP,rAc ^estigations ^ere 

published last year, 
tsi} hie h gi'O e conctusi-O e 
C'Vidence that Lysol 

EXCELS 

ALL OTHER CRESOL PREPARATIONS 

I 

in quicK_ effect and uniform 
composition, 

[SEND FOR OUR NEW LYSOL BOOKLET, WHICH 
REVIEWS ALL THE RECENT MEDICAL UTERATURE] 


LYSOL is of unvarying composition. Substitution of any other product is 
dangerous. Prescribe the original 2-ouncc bottle of Lysol. 



LEHN & FINK 


NEW YORK 


. Fac-smiile of 2-oz, 
bottle. 


P HYSICIANS realize 
more than ever dur- 

1 UD01*CU1OS1S ing the 35 years it has 

- _ been on the market that 

Scott^s Emulsion oi CoA 
Liver Oil is the best preparation of the purest oil to meet 
all requirements of a food-medicine in Tuberculosis. 

Where the whole oil is too heavy for weak stomachs, the 
Emulsion is digestible and quickly assimilated. 

Many methods of treating Tuberculosis have come and gone 
and many inferior, spurious ** cod-liver*’ preparations have 
flooded the market. 

Scott Emulsion 

is the same reliable article it has always been and gains steadily 
in favor the world over. It is an indispensable aid in the present 
Fresh Air Tuberculosis Cure. 


SCOTT & BOWNE CHEMISTS NEW YORK 


A^XALI^ OF SURGERY ADVERTISER 






To obtain the best results in 


Anaemia, Neurasthenia, | 

t Bronchitis, Influenza, Pulmonary ? 
Tuberculosis, 

and during Convalescence after 
exhausting diseases employ 


, I fellows’ Syrup 




I i>ypopbo$pbite$ 


t 


fittest 


Contains — Hypophosphites of Iron, 

Quinine, Strychnine, Lime, % 
Mangranesc, Potash. ^ 


Each fluid drachm contains the ^ 
equivalent of I-64th g'rain of ^ 


pure strychnine. 
Special Note . — 




▼ 

I 


Fellows’ HypophosphHes 


is Never Sold in Bulk. 


Medical letters may he addressed to 

t ThefcllowsCompany of NewYork, ♦ 
26 Christopher St, New York. 


W:pn writinr safntlon or Svr.r.r.x.r, 


1 
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Despite the fact that the therapeu- 
tic value of Ergoapiol (Smith) is so 
decifai\'ely established that it is now the 
most extensively emplojmd agent of its 
class, it is worthy of mention that the 
superiority of the product is due to the 
special form of its chief constituent, 
apiol, and the excellent quality of its 
other components. 

The apiol employed in the production 
of Ergoapiol (Smith) differs radically 
from the various commercial apiols, in 
that it is decidedly more potent as a 
utero-ovarian stimulant, yet does not 
produce any objectionable by-effects. 
This apiol, which is used exclusivel}" as 
an ingredient of Ergoapiol (Smith), and 
is not procurable in any other form, is 
manufactured by a process of our owm 
invention, whereby the drug is obtained 
in a true state. 

It is bec.mt,e of the special form of 
its ptincipal constituent, and the excel- 
lent quality of its other ingredients, 
that Ergoapiol (Smith) affords results 
W'hich cannot be obtained from mixtures 
of " commercial specimens ” of its com- 
ponents’; hence it is important that the 
practitioner guard himself against substi- 
tution when prescribing the preparation. 



For 

amenorrhea 

DYSMENORRHEA 

MENORRHAGIA 

METRORRHAGIA 

ETC. 



ERGOAPIOL (Smilli) is supplied only in / 
packages containing twenty capsules, j 


DOSE: One to two capsules three 
or four times a day. 

SAMPLES and LITKBAmif 

SENT ON REQUEST. ' 


' I, 


^ Vi 


t S f V * ^ mmm mm ■ j ^ 

[martin H. smith company. New York. N.Y,U.SA ^ 


The personal claims of a manulacturer may be regarded as partisan, but 
when a manufacturer makes no claims for his product, contenting himself 
with presenting the consensus of opinion of thousands of physicians, his state- 
ments merit consideration and his product deserves investigation from those 
members of the profession who have not used it. :t ;; ” •• 

Clinical Results Prove Therapeutics 

and clinical results, reported by thousands of successful practitioners, 

demonstrate that 

VALVULAR HEART TROUBLE 
ASCITES AND ANASARCA 
EXOPHTHALMIC GOITRE 
BRIGHT’S DISEASE 
CIRRHOSIS OF THE LIVER 


u 


Anasarcin 

( OxvdcnJron A rborcam. Sambucu, CanoAmf,, and 
Urstnea Scilla) 

Gives Relief in 

Use Anasarcin in any obstinate case and note results. 

A 

™E ANASARCIN CHEMICAL CO, 

to physicians only.. Winchester, Tenn. 

Me^rs. Thos. Christy & Co., London Agents. 


When writing please mention Anxals 





AxxAT^s OF sviiGi:i:y AommsFi: 


MARKS an EPOCH in 
ARTIFICIAL LIMBS 

MARKS’ PATENTS from 1S54 to 1S95 co-.er all 
the accredited iiniJrovements in artificial lej^sand arms, 
and make the Marks artiiicial limbs peerless. Rubber 
feet remove jar and make the stump-bearings easy. 
Rubber hands extend the limits of accommodations. 

LIGHT, DURABLE, PRACTICAL, Do not get 
out of order, are inexpensive to wear. Appreciated 
by over thirty-si.x thousand wearers and thousands of 
surgeons of prominence. I'orty-.six highest awards 
granted by Indu.strial Expositions. 

Appointedby U. S. Goveniment, railroad companie.s, 
and other large corporations to furni.sh artificial limbs 
to pensioners and employees, 

THE LIMITS of the utility of Marks artificial 
limbs are unbounded. Persons wearing them engage 
in every occupation and profession. 

John Burldcy, Dancing Teacher. Hamilton Co., O., writes; 

‘*I liavc worn your artificial arm now for five years, using it 
nt the factory for three years. I worked nronnd tlie factoiy' 
like any orditiary man. Since I left the factory I have given 
my attention to teaching dancing. My artificial arm is so 
natural that the dancing people do not know which is the 
artificiai one until 1 tell them — which I don't do very often.” 

Send for Manual of Artificial Limbs, containing 
432 pages, 724 cuts. Instructions are given how to 
take measurements and obtain artificial limbs without 
leaving home. 

A. A. MARKS, 701 Broadway, 


the HISTORY of 








' ' 

: ' . 


NEW YORK, U. S. 



ANTIKAMNIA 8k SALOL TABLETS 

Hare says "Salol renders the intestinal canal ontisepfic nnd is the most 
valued drug in intestinal nlTcctions.” The anodyne properties of nntiknninia in 
connection with sniol render this tablet very useful in dysentery, indi/lrstioti, 
cholera morbus, diarrhoea, colic, nnd all conditions due to intestinal fermentation. 

ANTIKAMNIA CODEINE TABLETS 

Especially useful in dysmcnorrhcca, utcrO'Ovnrian patn, nnd pain in frn- 
crnl caused by suppressed or irrcjfular menses. This tablet controls t.ic pains 
of these disorders in the shortest time nnd by the most natural nnj economic 
method. Tlic synergetic notion of these dru^s is ideal, lor not 
sedotivc nnd nnalgcsic properties unsurpassed, hut they arc folIoTitd o) no r-'”* 
pleasant effects, _ , 

Tlic efficacy of this tablet in nil neuroses of the laryns is also well i.now^.. 
In coiijihs nnd colds, coryza nnd la firippe they will efrvays he fount, o. jonttm- 
nhic value. 


THE ANTIKAMNIA CHEMICAL. COMPANY 

ST. UOUIS. U. S. A. 


When writing, p’f •" .-rentj-.n c-r h';i-;rsr. 







ANNALS OF SUIiGERY ADVERTISER 


SURGICAL APPLIANCES 


SKILFULLY MADE 


Si i 

WSIJ 



Our complete 
catalogue will 
interest you. 

Send for it 
to-day. 


POMEROY COMPANY 

34 East 23rd St. NEW YORK 



WHEN IN DETROIT STOP AT 

HOTEL TULLER 


NEW AND ABSOLUTELY FIREPROOF 

Comer Adams Avenue and Park Street 



In the center of the Theater, Shoppinir, and Business District. 
A 1 1 Carte Cafe* Grille Room. Club Breakfast, 40c up. Music 
from 6 p.m. to is p.m. 


£vci 7 Itoom llnA Priioto Hath, - 

EUROPEAN PLAN— RATES, 51.50 per day and up. 

I,, TV. TXJI-JLER, J»«>p. 31. A. SHAW, aianncep 


I 

k 


'IflAOC 

^ M aster* ’ 

.XAke Sootsi 


E^lastic 


Physician# 

Net 




Price List 

Heavy SHk 

Pine sine 

TTread 

$3.56 

*3.00 

$1.68 

2.62 

2.25 

1.65 

5.d2 

4.87 

$.37 

4.69 

4.12 

3.15 

2.25 

2.06 

1.57 


'JarttrStocMnff, A to E, 

<!orttr Legging, Cto E, 

Knee Stocking, A to O, 

Knee Legging, CloQ, 

Knee Caps and Anklets, 2.25 2.06 

^ On receipt ol pritt we deliver tCie goods by mall. 

Pomeroy' Company 

34 E. 23rd St. 

New YorK 


1-4V 


Writ# for Catalogites OIRECTIONS. 

on Orthopedic Instru. Circumference* 

inents, Elastic 5tock.^ X oppoilte corresponding 
ln?f. Supporting / A / pnin's on the cuL Give 
Beits, Crutchea, ^ hnjJx f*om floor to F. 
Trusses. 

Name of Article.. 


Enclose Price 


jVamo.. 
Ad<3r«»s. 


PKysicIacns’ 
Liability Insurance 

OUR POLICIES PROVIDE AS FOLLOWS 

"Ist — Any suit for alleged malpractice (not 
criminal), any error, mistake or neglect 
for which our contract holder is sued, 
whether the act or omission was his own 
or that of an assistant — is defended. 

2nd — Defense to the courts of last resort, 
if necessary, all at our expense, with no 
limit as to amount. 

3rd — U we lose, we paj', to the limit agreed 
upon in the contract. 

THE FIDELITY AND CASUALTY 
COMPANY OF NEW YORK 

GEORGE F. SEWABD. Presitlent 

ASSaS, Dec.31, 1908, - - 'fff "f I 

LOSSES PAID to Dec. 31, 1908, $29,195,8«3&-oo 

DIRECTOR#* 

Wm.J.Mathe^n, 

Alexander E. Orr, 

Henry E.Piempont, 

Anton A. Rnreii, 

John L. Biker, .. 

W Emlen Rooserelt, 

Geo. F. Seward. 


Dumont Clarke, 
Wm. P. Dixon, 
Allred tv. Hoyt, 
Geo. E. Ide, 
Frank Lyman, 
tv. G. Low, 

J. G. McCullough, 


Principal Offices, 97-103 Cedar Street, New York 
Agents in all Considerable Towns. 
When writing,'! please -mention Anxals or SuRGunr. 


AyxALs or smarnr ADvrrrjsrn 


Nature S method of providing ngainst the admission 
of septic matter is by plastic infiltration, then follows an 


to wash out the oftending matter by an 
exudation of serum. 


To obstruct this wise system by the 


use of escharotic antiseptics, acts to 


ProdtlCO conditions 


which have the effect of 


delaying 


s: 











210 Ftilton Street 


Aids n.itiirc in tier pro- 
cess of repair, iiiaiiitaimn;^ 
the fibrin in soluble form, .<iinni- 
lating capillary circirlntion, fosicrinr^ 
and sustaining cell growth, resuliit'.g in 
the rapid fomiation of healthy granulations. 
A practical dressing for all wounds, burns, 
and ulcerated conditions. 

SA^fPl.£S AND LITERATURE IF YOU MENTION 
THIS JOURNAL. 

KRESS (Q, OWEN CO. 

street New YorK 


BEFORE AND AFTER 


Surgical Interference 
of the Genito-Urinary T 


the adminis- 
tration of 


Cy^^togen 


is indic.ated 


(C.H..N.) 


The administration of five grains of Cystogon three or four limes daily converts 
the urine into a solution of FORMALDEHYDE, tlms inhibiting the fonuntiori of 
pus, preventing ammoniacal decomposition and the development of bncteri u By 
the Bromine test Formaldehyde c-an be detected in the urine in from n.heen to 
twenty minutes after the administration of Cystogen. In thirty minutes t;:e odor 
of Formaldehyde is presenL 


Cystogen — Cryst.illine Powder 
Cystogen — i-g’rain T.ablets 


StmpTr* on rctjnut 


eVSTOG EX PR EPA R ATI ONS : 

dcr C>‘stogcn-I-!t!!i.T (Kf?''r\-r\i-<-r.t T.'iti'rt't 

Cystogen-Ap'.-rient fC.r.in::!: r K.-'m r- '•■r'. br. ! 
with S^iam Phi- ptnle) 

CYSTOGEN CHE.MtCAL CO, St. U.S. A. 


WTu-n writ!??, ptsv?- jr.'-tiUen As.v*J-S <»r SvjlItvT, 












ANNALS OP BXJPOEBY ADVERTISEB 


WHY 

DR. R. B. WAITE’S 

ANTISEPTIC 

LOCAL ANAESTHETIC 

Is “The Best in the World” 

For all Minor Surgical Operations and the 
Painless Extraction of Teeth. 

t The principal reason is 
the QUALITY of the 
drugs of wliich it is com- 
pounded, each and every 
one of which is given the 
most rigid tests to insure 
their absolute PURITV 
before they are accepted 
for use in our labora- 

Another basic reason is 
the Metliod of Combin- 
ing these ingiedicnts, in 
which the greatest care 
ainPll luTrmilCTlfPW exercised, resulting in 
{ WlfiflJFSlHuwi a perfect solution, winch 
■ s'! roR- deteriorate with 

; °™EssoP£(lATW!iliE. age, and is perfectly safe 

\ t:!j*u.Kni!issuP"fij|5 and reliable, 

i The PROOF is the fact 

. “'“'“NS “f “SES 

in nearl V every country in 
jlig world, always with 

PERFECT RESULTS 

Let us prove these facts to \ou. You may not 
have faith before you use it, but after you have 
given it a fair trial you will know tliat Dr. 
R. B. Waite's Antiseptic Local Anaesthetic is the 
one on whicli to pin your faith. 

We will furnish you 

FREE FOR TRIAL 

one full ounce dollar bottle or one box of 12 am- 
pules of c.c. each upon receipt of 25c to coyer 
the expense of packing and postage, providing 
you have not yet been so favored. 


PRICES : 1 or,, $1.00 ; 6 ozs.. $5 00 ; 20 ors., $15.00 ; 
1 box, 12 ampules (1i C-C. each), 75c. ; 12 boxes, $7,50, 
1 box, 12 ampules (2i c.c. each), $1.00 ; 6 boxes, $5.00 ; 
20 boxes, $15.00. 

ManufacOired only by 

THE ANTIDOLAR MFG- CO. 

4 Main Street, SPRINGVILLE. N. Y. 

Branches :-^98 Argyle Avenue. Montreal. Que., Can.; 
london, Eng.; Pan's, france: frankfurtA.H., Germany; 
Naples, Italy; Buenos Aires, S. A. 


Q U I L T B D 
Mattress Pads 


AN acknoivledged luxury for the 
xjL bed, and endorsed by physi- 
cians for the nursery and for obstet- 
rical purposes. These Pads are made 
of bleached white muslin, both sides 
quilted, with white wadding of the 
best grade between. 









Keeps bed clean and sweet, mat- 
tress in a sanitary condition. Restful 
to sleep on. Saves labor and money. 
Babies can be kept dry and in com- 
fort. Easily w'ashed. 

Send for sample. 

Made in fourteen sizes. The 
popular sizes are: 18x34, 37x40, 
Z 6 x']e, 42x76, 54x76. 

For Slate in 7>ry Goods SHores 


The Excelsior Quilting Co. 

15 LaUht StnMt, N«w York Ctty 


6 


When writing, please mention Anj.'ai,s of SdiGEsr. 
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Pills ^ 

Obviate biliary infection and stagnation 
Reduce swelling and spasm of tlie gall-ducts 
Modify calculi and favor their expulsion. 

Render the urine antibacterial, clear, acid 
Lessen gonorrheal difficulties (tenesmas) 
Diminish the occurrence of complications. 

Relieve hemorrhoidal pain and congestion 
Exert atonic action on inflamed mucosae 
Promote healing of the vascular structures. 

Literature Scj^ert/i^ Yor/i. 'tj- 




Literature 


^^IFORRT IS THE MOST POPULAR FORM OF SUICIDE" 

NOW IN ITS SIXTH EDITION 

WHY WORRY? 

By GEORGE LINCOLN WALTON, M.D. 

T his splendid little l)ook is in line with the present trend in saver nf 
npplyin^y mental mctiiods to mental disorders. It is n series os' sensii’!'.' 
talks by an experienced physician, dc-nlin" willi neiinistlu nin. hyjK'- 
chondria, sleeplessness, the doubting- folly, and worrias of other kinds. 'I'hrre 
are valuable suggestions for lioinc treatment, wliicli should go hr to ob\'l Uc 
much of these troubles. 


I. eivr ;;r 


"Tlii*: is .T isio’; to road, to rocomnu’iul to voar ! 

liypix:lioi)(!ri.sc friend. l! is no ciirc-.'dl. !'ul ii ims .t 
tlial sbonld inr\V;v il one of ll'.e most Indpful '.votks < ver v. 
topics it discusses.” — J ofi/r, .Vra- Jto-c, 


Frontiipiccc. 27S Cloth, JI.OO nrt Poii.p.-Jd, Pl.lCU 


Publishers J. B. LIPPINCOVr COMPANY 


Phi} 



Wlirn wriSfr.::. tr.rr.tfra or 




ANNULS 01<' SURGERY ADVERTISER 


Glass Bismuth Paste 
— Sinus Syringes — i 

All glass witli McEi roy’s New Mix- 
ERAL Packing which can be easily steril- 
ized without deterioration (i) in boiling 
water: (2) in alcohol flame ; (3) in bichlo- 
ride solution. 

Made in six different st\ les, four sizes. 
Prices ranging from 40c to $1.50. Can be 
used for injecting into pleural cavities, deep 
sinuses, and superficial injections. 

Descriptive and illustrated circular of 
the above will be ^ent upon request. 

Bismuth Paste used for Tubercular Sinuses 
in connection with the above Syringe. 

No. I. Liquid Bismuth Paste, used in old Tuber- 
cular Sinuses. 

No. 2. Semi-solid Bismuth Paste, used in Tuber- 
cular Sinuses, with a temperature. 

No. 3. Solid Bismuth Paste, used for Tubercu- 
losis of the teeth or jaw. 

_ . 4 oz, bottles B. P. $0.50 

Price :-g bottles B. P. 1.00 


SHARP & SMITH 

Manufacturers and Importers of 

High-Grade and Veterinary Instruments and 
Hospital Supplies 

92 Wabash Avenue Chicago, 111. 

Two Doors North of Washington Street 


Loss of Appetite 

and the various forms of indiges- 
tion caused by deficient digestive 
secretions and decreased gastro- 
intestinal motility are the chief 
indications for the use of 

Colden^s Liquid 
Beef Tonic 

In cases associated with anaemia 
Colden’s Liquid Beef Tonic with 
Iron is indicated. Samples with 
literature mailed ,on request. Sold 
by druggists. 

THE C. N. CRITTENTON CO.' 

115 FuUoo Streetf New York 



GASTRIC 

ATONY 


A considerable proportion of all 
gastric disorders take tfaeir incep- 
tion in insufficiency of muscular 
action. Their correction calls for 
measures restoring tonicity of the 
stomach muscles ; for this purpose 

GRAY'S GLYCERINE TONIC COMP. 

is of exceptional value. Its use not 
only increases muscular power, but 
through improving the blood sup- 
ply, materially promotes glandular 
and therefore secretory activity- 

As a consequence, indigestion, 
flatulency and distress are promptly 
overcome. 

The Dose. A iailespoonful in nvater 
before meals. 

Samples and Clinical Data on request.' 

THE PURDtJE FREDERICK CO; 

,19 8 BROADWAY. NEW YORK CTTY 


Notes 
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ORIGINAL MEMOIRS. 


AN ANALYTICAL AND STATISTICAL REVIEW OF 
ONE THOUSAND CASES OF HEAD INJURY. 

( Concluded front vol. /, page 541^ 

BY CHARLES PHELPS, M.D., 

OF NEW YORK CITY, 

Surgeon to Bellevue and St. Vincent’s Hospitals. 

V, — Pupils. — The abnormalities of the pupils are so 
varied that they are best expressed in tabular form, as they 
were noted in tliose fatal cases of the second series in whicli 
necropsy was permitted. They are fully representative of 
the already published cases of the first series {lib, cit.). 


Both pupils widely dilated 7 

One pupil widely dilated 3 

Both pupils fully or moderately dilated 22 

One pupil fully or moderately dilated 19 

Both pupils contracted 

One pupil contracted 3 

Normal 36 


lor 

A similar analysis of recovering cases in the same scries 
affords, witli allowance for their greater number, results not 


essentially different. 

Both pupils widely dilated 7 

One pupil widely dilated 2 

Both pupils fully or moderately dilated Jh 

One pupil fully or moderately dilated .*!' 

Both pupils contracted *7 

One pupil contracted 7 

Normal *■‘7 


656 


CHARLES PHELPS. 


Percentages: 

Normal pupils — Fatal cases 35% 

Normal pupils — Recoveries 53% 


It is probable that the percentage of normal pupils in 
recovering cases would be somewhat increased if the record 
had been complete; since in so large a number in which the 
pupils are unmentioned there is internal evidence that the 
normal condition was intended to be assumed. 

While the percentage of normal pupils is thus much greater 
in recovering than in fatal cases, the difference is still insuffi- 
cient in itself to be of value in prognosis. It may be said also 
in very general terms that the abnormal pupillary conditions in 
individual cases are of no material assistance in forecasting 
the result. Death and recovery ensue with both dilated and 
contracted pupils and whether reaction be lost, impaired, or 
unaffected. Recovery may follow even when dilatation is 
extreme and reaction entirely wanting, or death when both 
conditions are normal. It was thought by Mills that “ the 
more insensitive, dilated and immovable the pupils, the less 
favorable the prognosis.” The analysis of these cases sustains 
this opinion in one particular. In the few cases in which dila- 
tation was noted as extreme ten were fatal and nine recovered. 
The pupils were immovable in all the fatal cases, and with 
exceptions, were either normal or sluggish in reaction in those 
which recovered. The extremity of dilatation with complete ' 
fixation therefore may be considered of fatal import, though 
in one case of recovery, which is apparently exceptional, dila- 
tation was extreme and reaction was entirely wanting as it 
was in several others in which dilatation was less complete. 
The danger, however, does not increase progressively with the 
extent of dilatation or of immobility. Death equally occurs 
with slight dilatation or none at all, or with contraction, and 
in either case with normal or but slightly impaired mobility; 
recovery occurs under the same conditions; and neither death 
nor recovery can be anticipated from the extent of dilatation 
or degree of fixation, except as stated when both together are 


“Trans. Congress Am. Phys. and Surg., 1889, vol. i. 
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removed to the farthest, possible distance from the norma! 
state. 

The phenomena of pupillary disturbance are many and 
varied. Their size may be S3^mmetrically or unsjunmetricaliy 
increased or diminished, and with an alteration in size either 
one or both may or may not be wholly, or in some lesser 
degree, without reaction to light or to accommodation or to 
both ; or it may occasionally happen that with no alteration in 
size reaction may be wanting. The pupillary symptom, though 
usually primar}'’ may be secondary; or again it may change 
from time to time in the progress of the case; but whatever its 
nature or period of observance it has no characteristic relation 
to other symptoms with which it may be associated. 

The abnonnal pupil is indicative of intracranial lesion, 
though not necessarily of traumatism, and is so far diagno.stic. 
It has been held in times past that all intracranial injuries were 
divisible into concussions and compressions; and lesions were 
ignored, except as to a recognition of bone, blood and pus as 
compressing agents; if it was concussion the pupils were con- 
tracted ; if compression, they were dilated. If traumatisms arc 
to be classified in accordance with pathogenic lesions, as better 
knowledge of their nature and greater accuracy of nomen- 
clature now demands, it will be e\ddent from the post-mortem 
examination of cases which have been cited that no pupillary 
condition is representative of any particular form of injury. 
Such an examination can lead to no conclusion except that any 
pupillary derangement, or none at all, may be associated with 
ever}'^ form of intracranial injur)% limited or difi'usc, single or 
multiple, or implicating any cerebral area. 

It was believed by Mr. Hutchinson that dilatation and fixa- 
tion of a single pupil denotes a compression of the motor oculi 
communis nerve b}' a hemorrhage into the middle basal fossa 
of the same side. This c.xplanation though perhaps true of a 
limited number of cases fails to be substantiated in the inuc.’i 
larger number. 

In 15 cases of the pre.sent scries a single pupil v.ns Judly 
or moderately dilated and without reaction : and of these .; 
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were found to conform to Mr. Hutchinson’s formula. The 
pupil was widely dilated in but i of the 4 ; in this an epidural 
clot covered the whole hemisphere and extended into the 
middle and posterior foss^. In 3 cases in which dilatation was 
but moderate, hemorrhage in one filled the whole cranial 
cavity, in another occupied both middle fossae, and in the third 
extended only beneath the frontal lobes. The remaining cases 
afforded no support to the Hutchinsonian contention. Two 
in which the pupil was widely dilated were cases of laceration ; 
5 with moderate unilateral dilatation disclosed extensive 
lesions, all of which were on the opposite side ; and in the final 
4 there was no basal hemorrhage. 

Several other cases in which dilatation was slight may be 
neglected. The concomitant lesions were varied, but in no 
case included hemorrhage into the corresponding middle fossa. 

There is an anatomical reason for admitting a direct rela- 
tion to exist between the dilated pupil and the hemorrhage into 
the corresponding middle fossa; but there are also clinical 
reasons which compel the recognition of an equally positive, 
if less direct and obvious, relation between this pupillary 
change and every other form and site of intracranial lesion. 
The conclusion of Mr. Hutchinson would seem to have been 
another instance of too wide a generalization from too narrow 
a basis of observation. 

Both pupils were widely dilated in y cases, and were irre- 
sponsive in all but one, and in this the reaction was limited to 
accommodation. In each a hemorrhage, epidural, pial, or 
cortical, was notable though in each with a single exception 
there was also laceration of importance. In 22 cases of less 
extreme dilatation the lesions were more varied. There was 
in 50 per cent, of these no hemorrhage at all, or none ,of 
importance, but a general contusion, pial or cerebral or both, 
with or without laceration or subarachnoid serous effusion. 
In several of the others in which hemorrhage was the most 
prominent lesion laceration was also a well marked feature. 
It follows that as hemorrhage was the most noteworthy lesion 
when dilatation was extreme, it was a general contusion when 
dilatation was of lesser extent. 
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There was contraction of a single pupil in only 3 cases, 
and in each the pupil was immovable. Large hemorrliages and 
a general contusion, which in one instance involved an exten- 
sive subcortical laceration, existed in all of them. In the 3 
cases considered together all the basic fossae, and the whole 
laterosuperior aspect of one hemisphere, were included in the 
hemorrhages. 

In 1 1 cases, in which both pupils were contracted, hemor- 
rhage was the prominent lesion in 3, general contusion in 6, 
and a co-existent hemorrhage and contusion in 2. As in 
unilateral contraction, there was no region of base or vertex 
which escaped some form of lesion. 

The pupils \vere nonnal in size and reaction in a large 
percentage of all the cases examined. The lesions in these 
cases, defy inductive analysis. They comprise all varieties of 
intracranial hemorrhage and involve every part of base and 
vertex; they include extreme contusions of both brain and 
meninges, and lacerations of all the cerebral ganglia e.xcept 
the respiratory and the cerebellum. 

ILLUSTRATIVE CASES. 

The only example in this series of a wide dilatation and 
fixation of a single pupil with hemorrhage into the correspond- 
ing middle fossa, as shown by necropsy, has been already 
quoted in illustration of asjnnmetrical radial pulsations. (Case 
XLIII— Pulse.) 

Case LV . — Wide Dilatation of a Single Pupil, tvith Recov- 
ery. — A man was found at the foot of a stairway in a condition of 
stupor with widely dilated and irresponsive right pupil, profuse 
hemorrhage from the right car, and frequent pulse and respira- 
tion. On admission to the hospital he was in shock, restless, and 
not wholly conscious; his right pupil was still dilated and irre- 
sponsive; and he had hsematemesis, headache, and a lacerated 
wound in the left parietal region. He had no .symptoms c.xccpt 
headache after the day of admission. 

C.\sn LVL — Dilatation and Fi.vation of Right Pup:! :vith 
Lesions Confined to Opposite Side. Necropsy. — A man fell (town 
stairs, a distance of fifteen feet, and was primarily unconscious. 
On admission to the hospital he was still unconscious with tc:r.- 
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perature 99°, pulse 90, and respiration 24. A wound in the right 
occipital region, was the only evident external injury. The right 
pupil was dilated and without reaction; the left radial pulse was 
fuller and more forcible than the right; vesical control was lost; 
and there was complete paralysis and anesthesia of the right side. 
On the second day the movements of the leg were temporarily 
restored, both pupils became contracted and sensitive to light, tem- 
perature increased, and he became restless with some indications 
of consciousness, but not of intelligence. On the third day the 
mental condition was unchanged; loss of rectal and vesical con- 
trol and asymmetry of the radial pulsations was continued, and 
right hemiplegia was again complete. Subconjunctival hemor- 
rhage appeared in the left eye, and there were moist bronchial 
rales. He died on the fourth day, pulmonary oedema having in- 
creased, paralysis having become complete and unconsciousness 
more profound, and temperature having progressively risen to 
107.6°. 

Lesions . — Skull of great thiclcness and density; separation of 
left occipitoparietal and occipitotemporal sutures ; fracture 
through left posterior basal fossa into foramen magnum; slight 
epidural hemorrhage on left side of internal occipital tuberosity; 
slight pial hemorrhage over left temporal lobe; thick cortical 
hemorrhage covering anterior border and base of left frontal lobe 
and first and second left temporal convolutions ; subcortical lacer- 
ation and excavation of whole left frontal, and anterior two-thirds 
of left temporal lobe; subcortical disintegration of left optic 
thalamus; small hemorrhage into left corpus striatum; and deep 
laceration across posterior border of left occipital lobe. Brain 
moderately hyper^mic. 

Case LVII . — Wide Dilatation and Fixation of Both Pupils. 
Recovery. — A man was struck on the head by a tackle-block which 
had fallen about thirty feet. He was found by the ambulance 
surgeon unconscious, and with both pupils widely dilated and 
irresponsive to light or accommodation. On admission to the 
hospital his mental and pupillary conditions were unchanged; 
temperature 97.4° ; pulse 92 ; respiration 26. He had an extensive 
and greatly comminuted fracture of the left parietal bone. The 
membranes were so lacerated that they were indistinguishable; 
much brain matter was lost; and portions of scalp, fragments of 
bone, hair and dirt were driven into the cerebral substance. The 
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wound was cleansed and dressed, and in about one hour con- 
sciousness was restored. The pupils were still widely dilated and 
irresponsive. He vomited, and the bowels were moved by enema. 
Rectal and vesical control was subsequently lost and not regained 
for several days. The pupils did not begin to contract or to 
react till in the second month. 

1 he history of this case is mainly one of mental decadence from 
left frontal lesion and has been described at length in a mono- 
graph published in the American Journal of Medical Sciences, 
May and June, 1902, Case IX, — ^and is again reproduced later in 
the consideration of left frontal lesions (Case LXXXIII) and of 
pupillary derangements (Case LVII). 

VI. — The Loss of Rectal and Vesical Control. — 

The term loss of control is used here comprehensively to 
indicate that disorder of the rectal and vesical sphincters whicli 
is manifest in ways generally known as incontinence of urine 
and fseces, and urinary retention. Fecal retention from atony 
of the rectum, due to local causes, is so common in all condi- 
tions of health and disease and so impossible to distinguish 
from a special form if such exist, corresponding to urinary 
retention that it must necessarily be ignored. Incontinence 
has been so often held to denote a relaxation of the sphincters 
which permits dribbling of urine or a continuous escape of 
fteces, that misapprehension might ensue if the same word 
were used to designate the very different condition which 
obtains in cases of intracranial injury. In default of a single 
word by which this condition may be expressed with exactitude 
the phrase loss of control has been substituted. As a matter 
of further convenience by a rhetorical license, it has been 
limited to the large majority of cases in which abnormal reten- 
tion is not a feature; the latter to be considered later as a sub- 
division of the general subject. 

In those cases of intracranial injury in which the rectal 
and vesical sphincters arc involved there is in general neither 
muscular atony, paralysis, or spasm; but simply an aulonjatic 
reflex action Iw which the urine or fecal matter is avoided 
independently of volition, either with or without the conscious- 
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ness of the patient. The passage of urine differs from normal 
micturition in only one necessary particular, the absence of 
volition. It is usually discharged in practically normal quan- 
tity at practically normal intervals, whatever may be the 
nature of the intracranial lesion. Paralytic incontinence is 
usually the result of a neglect to relieve active retention, and 
as such has no claim to recognition as a symptom of injury. 
A relaxation of the sphincters may occasionally occur when 
unconsciousness is profound, but it is exceptional, and in 
nowise characteristic. 

In a study of abnormal rectal and vesical conditions they 
were found to have been specifically noted in more than 350 
cases. These cases, whether fatal or ending in. recovery, com- 
prised : those in which rectal and vesical control was lacking 
primarily or secondarily, separately or together; those in 
which urine was abnormally retained; and finally, those in 
which rectal and vesical functions were normally performed. 

The statistical results of this examination of cases in which 
rectal or vesical control was lacking were as follows: 


Recoveries 73 

Deaths 154 

227 

Necropsies I 44 

Primary Loss 123 

Secondary Loss 


227 

Loss of both Rectal and Vesical Control m 

Loss of Vesical Control Alone ^02 

Loss of Rectal Control Alone ^4 

227 

If to these cases there is added those of urinary retention, 
those in which death occurred too soon for urinary or feca 
discharges to take place, and those in which it is specifica y 
stated that these functions were normal, it will make the aggre- 
gate of 350 or more cases. 
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The large remainder of cases, somewhat less than 650, 
comprise those in which these functions failed of mention, 
either from neglect or because in the absence of mention their 
normal condition was intended to be assumed. It is probable 
that with a proper allowance for these cases the percentage of 
recoveries would be largely increased. 

A recital in detail of the results of observation in the v;hole 
number of cases would be unnecessarily fatiguing, but the 
significance of such rectal and vesical disorders is sufficiently 
obscure and heretofore unconsidered to warrant some detail 
in analysis of at least those of the later cases in which symp- 
toms could be confronted with lesions. 

In 90 cases of the second series, in which necropsy was 
made, these rectal and vesical conditions had been noted ; 


Loss of both Rectal and Vesical Control 37 

Loss of Vesical Control Alone 23 

Loss of Rectal Control Alone 4 

Abnormal Retention of Urine ii 

No Fecal or Urinary Discharge 12 

Normal Control retained till Death 3 


90 

Primary control of both functions was retained in 16 cases, 
and in each the patient was conscious, and in 6 was without 
mental impairment. Twelve of these lost rectal or vesical 
control, or both, in from two to eleven days; and when the 
loss occurred on the second day it was always attended by 
stupor, unconsciousness, or delirium. 

Primary loss of control was noted in 30 cases under varied 
mental conditions: Consciousness with normal mental state 
obtained in 2 ; stupor or delirium in 6 ; and unconsciousness 
in 22. Control was not regained in either of those primarily 
conscious, whether the mental state was normal or abnonnnl, 
and in only tlirec of those primarily unconscious. 

A loss of rectal or vesical control was as often sccondar>' 
as primary, i.c., was first noted at some time subsequent to 
the day on which the injur>' was received. In a certain 
number of these cases priman,* control is definitely .‘^t.atcn in 
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their history. In the larger number no mention is made of its 
presence or absence. In 50 per cent, of those in which such 
mention is neglected the patient was conscious; in 25 per cent, 
he was unconscious; and in 25 per cent, he was in stupor or 
delirium. The fact that in a large proportion of those cases 
in which this point in history failed of record on the first, it 
was noted on the second day would seem to suggest that there 
was negleet in noting the earlier condition. It may also be 
true that in the absence of note to the contrary its presence 
was meant to be inferred. 

’On the day when secondary loss of control was first noted 
the patient was usually unconscious, delirious or in some degree 
mentally incompetent. In 3 cases only was control regained; 
2 of these were delirious primarily as well as when control 
was lost, when it was regained and when lost again, the third, 
in which rectal control alone was lost and at variable intervals, 
suffered progressive mental decadence. The lesions were 
respectively: moderate epidural and extensive pial hemor- 
rhage, marked cerebral oedema, severe pial contusion with sub- 
arachnoid serous effusion; cortical hemorrhage from frontal 
lacerations ; and great cerebral hypersemia and oedema ; and in 
the case last mentioned cerebral sclerosis and marked left 
frontal atrophy. 

In more than 50 per cent, of the cases involved rectal and 
vesical control were lost together, and in all those remaining, 
save four, it was the bladder which was alone at fault; and 
when the bladder and rectum were successively, and not simul- 
taneously affected, it was the bladder control which was usually 
lost primarily. 

In I of the 4 exceptional cases, in which rectal control 
alone was lost, the patient was conscious until his death twelve 
hours after admission to the hospital ; in another he was slightly 
delirious, and control was lost on the second day, death occur- 
ring on the third; in a third case, the patient who was then 
delirious required catheterization on the second day, voided 
urine naturally on the third, lost vesical control on the fourth, 
lost both rectal and vesical control on the fifth, regained both 
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on the eighteenth, and again lost both on the twentieth day. 
The lesions disclosed did not account for these anomalous 
conditions. The first mentioned of these cases was that of a 
gunshot laceration of both cerebellar lobes with cortical hem- 
orrhage at the vertex and in both posterior basal fossa;; the 
notes of necropsy of the second were confined to fracture: 
the temperatures, however, had indicated a general cerebral 
contusion; the third case showed marked cerebral hyperc'cmia 
and oedema with lacerations of the right frontal and temporal 
lobes, and a considerable cloudy subarachnoid serous effusion, 
and no hemorrhages. In the fourth and last exceptional case, 
which was of long duration, vesical control was maintained 
throughout. Rectal control was occasionally lost in the early 
part of the second month, but toward its end was again perfect. 
At the end of a year it was habitually lost for about three, 
and in the fifteenth month for about two days out of seven. 
The patient died soon afterward. His mind until near the 
close of the year was active ; he was coherent, capable of initia- 
tive, and suffered only from delusions which for a long time 
were confined to locality, — later, mental decadence was gen- 
eral and progressive. He was found at necropsy to have 
suffered general cerebral sclerosis and marked left frontal 
atrophy as has been noted in another connection. 

The loss of rectal control alone with later necropsy occurred 
in the first as it did in the second series of cases in three 
instances only, but in one of them not till final unconsciousness 
on the seventeenth, and last day of life. In one of the two 
remaining cases it was confined to a period of primar)’ uncon- 
sciousness, and in the other it was sccondar)% and the mental 
condition was one of stupor; in both there was found a tem- 
poral laceration and extensive cortical hemorrhage. 

In each series there was a very limited number of c.ase? 
in which primary rectal was followed by considerably later 
vesical loss; and a further limited number of cases in which 
\Yith primary vesical a later rectal loss followed before both 
occurred together. A case from the second series will Ik* 
cited later as illustrative of the conditions last mentioned. 
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The number of fatal cases without necropsy, as well as of 
those which recovered, in which loss of rectal control occurred 
independently of vesical loss, was as limited as that of those 
with vesical loss already considered. The whole number in 
all cases of both series (looo cases), in which with rectal loss 
vesical control was at the same time primarily and perma- 
nently retained was but fourteen, and the number in which 
independent rectal loss followed primary vesical loss, or alter- 
nated with it, was still less. The attendant conditions as 
regarded states of consciousness and mental competency were 
the same in both fatal and recovering cases. The paralysis 
and diminished reflexes observed in one instance cited were not 
noted in either of the others examined. Coincident retention 
of urine with necessary catheterization occurred in a note- 
worthy proportion of cases. 

In fatal cases in which both vesical and rectal, or vesical 
control alone, was lost and in which post-mortem examination 
was not practicable, attendant conditions were naturally sim- 
ilar to those already noted where such opportunity was 
afforded. In 50 per cent, of these, primary control was re- 
tained with more or less complete unconsciousness, delirium, 
or rational intelligence. Cases of rectal or vesical default, 
occurred from the second to the forty-second day. When 
control was long maintained the patient was in some instances 
in stupor but fully conscious and intelligent at time of final 
loss. 

In recovering cases these losses were in much smaller pro- 
portion. The loss when it occurred was much oftener primary 
than secondary, without regard to mental condition, and as in 
the fatal cases was usually vesical when only a single function 
was involved. The loss if secondary usually occurred on the 
second or third day. In one instance, however, control was 
retained till the thirteenth day, when vesical control was lost. 
The patient, previously delirious, was then rational though 
apathetic. 

Loss of control as it has been considered has referred 
exclusively to unconscious or involuntary discharges from the 
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bladder or rectum. In a very much smaller number of cases 
there was an abnormal retention of urine which required 
catheterization. The whole number of cases in both series was 
53, scarcely more than 5 per cent, of the total of 1000. 
Twenty-eight were fatal and in 17 of these the use of the 
catheter was required on the first day as it was in 16 of the 
25 recoveries. In the others retention occurred from the 
second to the eleventh day. The pupils were in most instances 
abnormal, and much oftener dilated than contracted. Coin- 
cident fecal discharges, with or without control, occurred in 
a number of instances, and when life continued for some length 
of time, especially if the ending were fatal, rectal or vesical 
discharges occurred secondarily without volition. The men- 
tal states, and tlie lesions when disclosed, were as varied, as 
were those in cases previously examined in which discharges 
were witliout normal restraint. 

It appears from this review of both fatal and recovering 
cases that rectal and vesical control is lost or retained under 
all mental conditions and following all recognizable forms of 
cerebral injury. The same patient may lose and regain, or 
retain and subsequently lose control during a continuance of 
the same mental state. It is equally independent of muscular 
power or of general reflex conditions. 

As in many cases the patient is unconscious, or actively 
delirious, the loss of control might be supposed to depend in 
them upon deficient perception or deficient will jwwcr, as it 
may do under the same conditions in cases apart from intra- 
cranial traumatism. This explanation, however, docs not 
serv’^e to account for the default in the large number of cases 
of mild delirium, delusional mental disorder or moderate 
degrees of stupor; and still less for tlie considerable nvimbcr 
of others in which entire consciousness and rational intelli- 
gence arc maintained. 

It is impossible to find an explanation for the rectal or 
vesical defect in the character or site of intrac.mnial Jcsiotk. 
They have been found to be both limited and diffuse, nearly 
always multiple, and to affect all cerebral and meninyc-ai 
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regions. In a study of the first series of cases it was ascribed 
to cerebral laceration ; and a consideration of those cases prob- 
ably seemed to justify a conclusion. The post-mortem find- 
ings in the present larger number of cases fail to confirm its 
correctness. Laceration, in fact, existed in somewhat less 
than half of the number comprised in the combined series, and 
in many was complicated by hemorrhage, and in all by some 
farther manifestation of a wider cerebral injury. In a large 
percentage of cases it involved the left frontal lobe, but not 
sufficiently often to warrant an association of the rectal or 
vesical default with the usual mental defects dependent upon 
lesion of that region. In view of the universality of the 
general lesion, and in the absence of a constant or even char- 
acteristic limited brain injury, it is evident that the sphincters 
have no special centres of even contributive control corre- 
sponding to those which have been demonstrated for other 
muscles. 

In a “ Contribution to the Pathology of the Sphincters ” 
(Annals of Surgery, 1901, vol. xxiv. Corner), the writer 
after observing 100 cases of head injuries, and remarking that 
figures are valueless concludes that " the figures themselves 
show that the main cause (of affection of the sphincters) is 
the amount of violence; as in concussion of the brain the 
affection of the sphincters is infrequent, whilst in fractures 
of the skull, etc., they become more frequently affected.” To 
this statement it may be excepted: first, that the amount of 
violence inflicted upon the cranial contents is not to be meas- 
ured by the occurrence of fracture, or its absence ; and second, 
that the dependence of affections of the sphincter upon the 
amount of violence inflicted can only be determined by the 
figures which he contemns. As a matter of fact intracranial 
injuries are no less severe when the cranium is intact; and a 
reference to the records of the cases cited in this paper shows 
that in them in proportion to their number affections of the 
sphincter are no more frequent with fracture than without. 
It has been further shown that in the 1000 cases 217, or nearly 
one-fourth, were without fracture, while loss of control in 
them occurred in a ratio of one to three as compared with 
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those in which fracture was an incident If it be true that 
affections of the sphincters are frequent in proportion to tlic 
amount of violence inflicted, ceteris paribus, it is no less true 
of other symptoms of importance. 

The same author arrives at certain other conclusions whidi 
are equally at variance with those deducible from observations 
made in the present series of cases. His classification is simple 
and seemingly independent of pathology. " Concussion is a 
condition in which the symptoms are most severe at tlie time 
of the receipt of the injury, and tlien progress favorably ; ” 
while in compression “ they get progressively more severe if 
allowed to take their course ” ; and “ fractures of the skull 
present in their general symptoms the signs of concussion, 
compression being excluded, and the diagnosis of contusion 
or laceration of the brain uncertain.” It is of course impos- 
sible to follow his study of disordered action of the sphinc- 
ters with such a classification of cases if we accept a present 
pathology in which concussion disappears, compression apart 
from contusions becomes most infrequent, and cranial frac- 
ture has few general symptoms of importance, except through 
its complications which are identical with those conditions 
which equally occur in its absence. His first subdivision would 
include all cases of recovery, urinary retention occurring in 
nearly 23 per cent, as against less than 5 per cent, in all classes 
of recovering cases in the present scries. His cases of com- 
pression would probably be identical with those in which arc 
found the lesions of contusion; in these he states, “ active 
retention will rather probably have occurred during preliminary 
concussion whidi passes on to the passive retention of paraly- 
sis, and when the symptoms of compression are marked para- 
lytic overflow takes place.” 

This has not been the history of the cases upon which the 
present paper has been based. 

Finally: 8 out of his 13 cases of cranial fracture, nearly 
two-thirds of their number, “ showed aftection of the sphinc- 
ters, all of whicli were active retentions, 4 being allowed to 
proceed to incontinence.” 

This percentage differs widely from that noted in the 
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cases which have' been cited here. Urinary retention occurred 
in only 39 out of 783 cases, none of which were permitted “ to 
pass on to the passive retention of paralysis.” 

Normal urination is an automatic reflex action wholly 
dependent upon the sympathetic system. The habitual inter- 
vention of consciousness and volition is not essential to the 
proper performance of the function. The expulsive force of 
the detrusor muscle is excited exclusively through the ganglia 
of that system, and the restraining power of the vesical sphinc- 
ter is so far controlled by them that even in health the influ- 
ence of the cerebral centres may be suspended when excita- 
tion has reached a certain degree of intensity. The inter- 
position of consciousness and volition while not essential to 
the voidance of urine is nevertheless requisite to the well- 
being of the incfividual, and when prevented is indicative of 
functional or structural disease. The cases of intracranial 
traumatism which have been cited show not only that the 
methodical expulsion of the rectal or vesical contents may 
continue for a length of time when both consciousness and 
volition are wanting, but that with full consciousness and with 
volition otherwise unimpaired these discharges may be 
involimtary. 

It is evident from this view of the facts connected with 
uncontrolled action of the sphincters in cases of intracranial 
injuries : — 

That it is a true symptom and not a mere accident of sus- 
pended consciousness or mental impairment. 

That while of no service in prognosis, or as an indication 
■ for treatment, it has much diagnostic importance. 

That it is characteristic of intracranial injury, and at the 
same time independent of the nature or site of lesion. 

That it must therefore be an indirect rather than a direct 
symptom. 

That its origin is to be found in some interruption of a 
harmony of. function between the cerebral and sympathetic 
nervous systems which is a result of direct injury of any part 
of the brain or its membranes. 
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That it is thus etiologically allied to asynimetrical arterial 
pulsations and to pupillary disturbances. 

The dependence of abnormal circulatoiy and pupillary con- 
ditions upon a secondary implication of the sympathetic system 
is even more directly obvious than is that of the uncontrolled 
action of the sphincters. The exclusive control of the vascular 
system by the sympatlietic must necessarily involve its imme- 
diate responsibility for abnormal no less than for normal con- 
ditions. The channels through which the influence of tlie 
intracranial lesion is exerted is less certain, but it seems prob- 
able that it is through tlie sympathetic filaments which are 
everywhere distributed upon the cerebral vessels. 

The direct connection between the intracranial injury and 
the abnormal condition of the pupil is more nearly demon- 
strable. As was long since determined the reflex movements 
of the iris, though made through the medium of the ophthalmic 
ganglion, derive their original stimulus through the motor 
oculi communis nerve. Hutchinson observed the dilatation of 
the corresponding pupil from direct intracranial pressure of 
extravasated blood upon that nerve in its passage through the 
middle fossa. It is conceivable that any other intracranial 
lesion may more indirectly reach the ophthalmic ganglion 
through the same channel and produce the same pupillary 
effect. 

It will be unnecessary to cite many cases to illustrate the 
lack of rectal vesical control when no longer subjected to the 
will. Case XL (see Temperature) is further illustrative of 
the purely automatic character of the reflex action of the 
vesical sphincter in cases of intracranial injur}’’; and in this 
connection three cases may be quoted in which the distinctly 
automatic action of the rectal and vesical sphincters is clearly 
demonstrable. 

Case LVIII . — Automaiic Action of Both Rectal and Vesical 
Sphincters. Recovery . — ^Thc patient was admitted to another 
hospit.al in an unconscious condition following a suicidal pistol- 
shot wound in the right temporal region. The positive symptoms 



CHARLES PHELPS. 


672 

were; drowsiness; stupidity and slowness of speech; lack of 
vesical and later of rectal control ; ptosis ; and slight dilatation of 
the left pupil. Temperature rose to 101°. One week later an 
epidural clot about the size of an English walnut was removed 
from the left posterior frontal region. Temperature became 
normal and there was gradual mental improvement. Rectal and 
vesical control remained in default. 

He was admitted to Bellevue Hospital on the thirty-fifth day. 
His symptoms then were : slight headache ; a nervous and restless 
manner, with at intervals a vacant look ; exaggerated reflexes ; a 
distinct ankle clonus ; and a lack of rectal and vesical control with 
full consciousness of natural desire. Ten days later control of 
both functions was regained. 

In a similar case with recovery, after the disappearance of all 
other symptoms, rectal and vesical discharges were still involun- 
tary although the patient in each instance was conscious of the 
impending event. 

Case LIX. — Loss of Both Rectal and Vesical Control. Recov- 
ery. — Patient unconscious and vesical control lost on admission 
to the hospital. On the third day his mental condition was prac- 
tically normal and vesical control was regained; on the fourth 
day he was delirious ; and on the fifth day had delusions ; on both 
days vesical control was again lacking; on the seventh day he 
was rational and intelligent but still without vesical control, and 
with rectal control variably lost or retained ; on the ninth day he 
was mildly delirious and both rectal and vesical control was lack- 
ing; and on the tenth and eleventh days though his mental con- 
dition was entirely normal, both rectal and vesical control was 
still lost. 

Case LX. — Primary Vesical, and Secondary Rectal, Loss of 
Control, with Still Later Loss of Both Together. Necropsy . — 
Patient unconscious when admitted to the hospital and vesical 
control lost. 

Second day: patient conscious and rational; incomplete left 
hemiplegia ; continued loss of vesical control. 

Third day: vesical control regained; no other change. 

Fourth day: patient delirious; muscular power on left side 
regained ; general convulsions ; vesical control again lost. 

Fifth and sixth days: mental condition normal except for 
occasional delusions ; vesical control regained ; rectal control lost. 
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Seventh and eighth days: mental condition normal; vesical 
control lacking; rectal control variable. 

Ninth day : mild delusions ; left arm rigid ; deep reflexes 
diminished ; rectal and vesical control both lacking. 

Eleventh day: patient rational; patellar reflexes present; no 
rectal or vesical control ; and neither subsequently regained. 

Necropsy . — Excessive general meningeal hypencmia; limited 
areas of meningeal contusion with corresponding serous and 
hemorrhagic effusions; subcortical excavation of both frontal 
lobes. 

VII. — Minor Symptoms. — ^There are certain other gen- 
eral symptoms of minor importance and not peculiar to head 
injuries. Two of these only are of frequent occurrence. 

Vomiting is perhaps the most frequent, and has certainly 
been accorded the most consideration. Hrematemesis, the 
ejection from the stomach of blood swallowed in succession to 
hemorrhage into the mouth or nares, should be e.xcludcd as 
being a gastric symptom, merely mechanical and only indirectly 
connected with the cranial or intracranial injury. With this 
proper limitation vomiting occurred in about 13 per cent. 
(132) of the total number of cases, usually very soon after 
admission to the hospital or even earlier, but occasionally 
delayed for a number of hours. It sometimes occurred but 
once, and sometimes continued even till the following day. 
The matter vomited Avas most frequently undigested food, 
occasionalljf with a little admixture of blood whicli in other 
cases gave a brownish tinge to a mixture of bile and gastric 
fluids. It was profuse or scanty according to the amount of 
food tlie stomach happened to contain. It was not often 
associated with symptoms of general shock, nor in a majority 
of cases with a subnormal temperature. It occurred in a 
rather larger percentage of cases with the much smaller num- 
ber of children injured than Avith adults. In short, it had no 
special characteristics Avhich distinguishctl it from vomiting 
under any other circumstances. Its chief importnnee seems to 
reside in the fact that it has been counted among the diagnos- 
tic SATUptoms of so-called concussion. It is tmncccssarv to 
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confront this symptom in detail with the lesions with which 
it has been found to be associated. In the twenty cases in 
which opportunity was afforded for post-mortem inspection 
the lesions in each instance were markedly severe, and as in 
case of asymmetrical pulse, abnormal pupil and loss of sphinc- 
teric control, it represented all forms of intracranial hemor- 
rhage and contusion, and involved all intracranial regions. 
There is no reason to doubt that like them it is a result of 
disturbance of the sympathetic system of nerves. It is asso- 
ciated with no special intracranial injury, has no distinctive 
characteristics, and is entirely independent of volition. It 
differs in no respect from vomiting induced by any other form 
of sudden injury, or by mental shock' or violent emotion. 

The occurrence of chill or of a profuse perspiration is too 
infrequent, and of too little apparent significance to justify 
more than brief remark. Two cases in which there had been 
a chill were subjects of necropsy. Symptoms had been diverse, 
but in each cerebral oedema and hyperaemia were excessive, 
with a large pial hemorrhage in one and a large epidural hem- 
' orhage in the other. As similar conditions are habitually 
observed without the chill, there is no reason to suppose a 
special relation to exist between them in these very exceptional 
instances. 

Chill, like vomiting, is not an unusual indication of any 
severe shock mental or physical, sustained by persons of sus- 
ceptible nervous organization. Perspiration more or less pro- 
fuse, occurring in rare instances as a primary or later symp- 
tom, has no greater significance. It is a simple trophic 
disturbance Avith which the cerebral nervous system can have 
no more intimate connection than when it occurs under other 
and more ordinary circumstances. 

Headache and vertigo belong to another category of 
symptoms. They are the result of the meningeal or cerebral 
circulatory derangement, and in nowise differ in character 
from the same symptoms as they attend similar derangements 
following indigestion, a febrile action, or other morbid state. 
As circulatory conditions are always altered in case of intra- 
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cranial injury, headache is naturally one of its frequent indica- 
tions, and usually denotes h}q)erjEmia. Vertigo is less frequent 
and is oftener the result of anaemia. Headache has no further 
significance. It may be early or late, intense or moderate in 
degree, general or localized; but aside from certain cases of 
cranial fracture does not point to the site, severity, or nature 
of the lesion. 

Vertigo as a focal symptom from injurj' of tlie eighth 
nerve will be found in a number of the cases of fractured 
base with hemorrhage from the ear. 

VIII. — Muscular Disorders. — ^The muscular disorders 
were both local and general. Their character, and compara- 
tive frequency in fatal and recovering cases are shown in their 
classification ; 


Convulsiotts: 

Fatal cases .... 

Recovering cases 

no 

Necropsies 5 ° 

Convulsive Movements and Minor Muscular Contractions: 

Fatal cases 56 

Recovering cases 24 



Necropsies 


So 

44 


Muscular Rigidity; 

Fatal cases 

Recovering cases 

130 

Necropsies 7 * 


101 

29 


General: 

Fatal cases . . . . 
Recovering cases 


PARALYSIS. 


6 


Necropsies 


8 

6 
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Paraplegia: 

Fatal cases i 

Recovering cases 2 

3 

Necropsies i 

Hemiplegia: 

Fatal cases 44 

Recovering cases 24 

68 

Necropsies 27 

Upper Extremity: 

Fatal cases 10 , 

Recovering cases 14 

24 

Necropsies 6 

Lower Extremity: 

Fatal cases 2 

Recovering cases 0 

2 

Necropsies 2 

Face: 

Fatal cases 30 

Recovering cases 3 t 

61 

Necropsies 18 

Ocular Muscles 5 ° 


(Approximately) 

The actual percentage of cases characterized by derange- 
ments of muscular action is somewhat less than that indicated 
in these tables, since in at least one hundred, ttvo or more 
co-existed in the same individual. 

Convulsions, Convulsive Movemejits, and Muscular 
Rigidity . — When the present series of 1000 cases was exam- 
ined in blocks of 100 some remarkable variations were 
observed in the comparative frequency with which convulsions 
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had occurred. The average number of cases was lo and a 
fraction for each loo; but while in the fourth hundred there 
were 19, in the eighth there were only 3, and in the ninth again 
there were 12. This is important only as showing the absolute 
necessity of statistics being compiled upon a large scale if they 
are to be of value. Similar discrepancies have been often 
noted in the comparison of other conditions when they have 
been studied in the same numerical subdivisions. 

The conditions which may predispose to convulsive attacks 
in cases of intracranial injury do not seem to be largely opera- 
tive. The most important is sex. Nine only of the no cases 
observed were of females, and the importance of a large aggre- 
gate of cases for statistical deduction is again evident in the fact 
that but one of these occurred in the last 500 cases. Three of 
the 9 were young children, and 3 were suffering from alcoholic 
excess. 

The relation of age to frequency, and to prognosis, may 
be best shown in tabular form. 



Cases. 

Recovered. 

Died. 

From 2 months to 8 years 

19 

6 

13 

From 10 to 20 years 

13 

5 

8 

From 20 to 30 years 

23 

12 

n 

From 30 to 40 years 

19 

4 

>5 

From 40 to 50 years 

14 

3 

n 

From 50 to 6o years 


t 

15 



I 

0 


105 

32 

73 

Adults — age not specified 

5 




no 




The 19 cases in infants and young children were all that 
occurred in a total of 102 instances of intracranial injury in 
children, three-fourths of whom were less than 7. and none 
more than 10 years of age. Simple convulsive movements 
occurred with about the same frcquenc}*. It is apparent from 
these figures that early childhood, not less than womanhood 
resists, rather than predisposes lo, convulsive attack.'^ con- 
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sible to ascribe to them definite relations to other general 
symptoms by which they were accompanied. 

Muscular rigidity, like simple clonic muscular contractions, 
occurred either by itself or as an accompaniment or precursor 
of other abnormal muscular conditions. Like the clonic con- 
tractions it was general or limited, early or late in its manifes- 
tation, transient or permanent, and of a greater or lesser 
degree of intensity. Unlike the localized clonic contractions, 
which often terminated in a general convulsion, it did not tend 
to a general tonic spasm. 

A general pial or cortical hemorrhage or subarachnoid 
serous effusion in many cases attended general rigidity or 
convulsive movements; and less often a local lesion corre- 
sponded to a limited muscular disturbance; but the exceptions 
to such a correspondence were too numerous to permit its 
acceptance as a general rule. The following instances will 
serve as illustrations: 

1. Cervical Rigidity — noted on third day. 

Lesions; Epidural and pial hemorrhages in right middle basal fossa; 
subarachnoid effusion confined to vertex; general cerebral hypercCmia and 
oedema. 

2. Cervical, Followed by General, Rigidity. — Cervical rigidity on the 
fourth, with rigidity of upper and lower extremities on the fourteenth, and 
increased cervical rigidity on the twenty-first day. 

Lesions : Laceration of the inferior surface of left frontal lobe with 
large cortical hemorrhage in anterior and middle basal fossae; moderate 
subarachnoid effusion at vertex; none at base. 

3. General Rigidity. — Primary general convulsive movements followed 
by a general spastic condition of the muscles. 

Lesions: Limited cortical laceration and contusion of right temporal 
lobe, with cortical hemorrhage in all the right basal fossae. 

4. General Rigidity. — Primar3’’; more marked on right side. 

Lesions: Small epidural hemorrhage over left frontotemporal junc- 
tion; laceration of first and second left temporal convolutions with cortical 
hemorrhage limited to the temporal (lobe) region. 

S' Rigidity of Right Arm and Leg. — Primary. 

Lesions : Epidural hemorrhage over left, and pial hemorrhage over 
right temporal lobe; contusion of all the right temporal convolutions, 
small amount of serum in each lateral ventricle. 

6. Rigidity of Left Arm and Leg.— Primary ; later the left extremities 
became restless ; the right extremities remained motionless. 

Lesions : Subacute arachnitis confined to posterior parietal and occi 


CASES OF HEAD INJURY. 




pital regions; slight pi.al hcmorrluagc upon left inlc.-ior cerehdhir jurf.'.ce, 
limited contusion of forni.’: posteriorly; excessive gcncr.nl hypcr.rr:;;.'. .-.n l 
cedem-n. 

7. General Ripdity; Manifested on eighth d.ny; most pranounrt!' in 
right upper extremity. 

Lesions: Decolorized thrombi in both lateral and both inferior petro- 
sal sinuses; entire brain, including cerebellum and basal ganglia, hypcr.*c- 
mic with moderate cedema. 

8. General Convulsiz'c Movements: at end of first d.iy. 

Lesions: Moderate subacute meningitis with serous cEttsion limited 
to right parietal region; purulent cEusion at base; limited corlic.-d ern- 
tiision of left temporal lohe; excessive cerebral hypcr.tinia and ccucma. 

9. General Convulsive Movements. — Prim.iry; guri'ho: wo:!.nd. 

Lesions: Ball passed through right hemisphere antcroposteriorly on a 

plane slightly above the corpus callosum. 

10. General Convulsive Movements . — Primary and strortgly marl.ed. 
involving various sets of muscles. 

Lesions: Epidural hemorrhage from rupture of left sigmoid fin;:?; 
pial hemorrhage over left parietal lobe; cortical contusion of left tcmpor.sl 
lobe. 


11. Convulsive Movements of Rip.ht Side and Rip.idily of l.cft Side . — 
Botb conditions primary and strongly marVtcd. 

Lc.sions: Epidur.al bemorrbage covered whole lateral rurnce of right 
hemisphere and to within one inch of mcdi:m fissure. Cortical hypcracmia; 
slight contusion of second left temporal convolution. 

12. Convulsive Movements of Both Arms. — Primary. 

Lesions: Cortical licmorrhagc over inferior surface of Imtlt fro::::! 
lobes, and over superior surface of cerebellum; laccraiicm of iniav'r ".:r 
face of left front.al lobe; subcortical contusion of anterior p-Ution oi 
right optic tbalatnus with punctate cxtr.avasatioiis .ami of pci.is in 
verse fibres; moderate cerebral byper.-emia and eedemn. 

13. SiiiKle General Conxmlsion: Preceded by left I'.cfruplcgia. st'-d .ac- 
companied by rigidily of left upper extremity on the fourth <!.*.y. 

Lesions: Four areas of meningeal contusion; one over e:.c:i 
lobe and one over each parieto-occipital jnncliott; tr.ch a-'O-.-.t u'cn’**- 

in diameter with snbnrachnoid serous and hc:r.o:t!'..ag\c er;u'!-'u; 'U'j i 
contusion of right temporal lobe; subconic.al exe.’.vr.ttou o: !'•-':!! iron!.-.; 
lobes extcjiding into right motor area. 

J.j. ^fiiltifle Grnefdl Conz-ulsiotis . — Seven coTivuhior.t on th,- •' - 
d.ny, preccdeil on the fir.st by convnLive movctv.r.r.is. 

Lesions: Ifxtcnsive !.-!rcr.ntjon of left tc'np-crrd b '-*-. ~r. ’ r fvr-. 
hemorrhage in miihlle atu! anterior b-.a*^r,l low: V'. -; ' in gf't t ’.'- •' * 
fse.-.pcd through cr.'ijsi.a! fis'tues into t!S<ur« .-d out the o\r. 

js. UnHite.'d! Jdtil/tf'Ie ContuL'ienr. — Ptintary; V'-err-. t * . 

preceded clcnic eon.t.'actious. 


Le-iitut?; Direct l-'sceratfon o; <'!:r 
of right temporal lolm at 'v'iu; of 


right middle and pnricris’r ba».al fossa*. 
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It is evident from these illustrations, which might be 
greatly extended, that while a meningeal or cortical k 
almost invariably exists, and is usually associated with 
more deeply seated, both tonic and clonic muscular coh 
tions are independent of the exact site or nature of lei 
The occasional instances in which the motor zone is din 
affected by gross injury or pressure are but accidental; 
even when this area is -involved it is usually by a hemorn 
or subarachnoid effusion insufficient in amount to be of r 
apparent importance in explaining the muscular disturba 
as of focal origin. The extreme frequency of lesion < 
temporal lobe is worthy of note. 

Paralysis . — Traumatic differ from idiopathic paral 
only in their origin and in the nature of their lesions; l 
eral paralysis and paraplegia, however, are so infrequer 
the course of intracranial injuries as to justify some sp 
reference to the history of such as are included in the pn 
series of cases. 

General Paralysis . — One of the eight cases noted evid( 
resulted from a coincident injury of the spinal cord, anc 
patient was discharged from the hospital on the twenty-sei 
day with incomplete recover}^ In a second case the pa 
survived under observation for six months. He had jur 
from a ship’s deck to a raft alongside, a distance of twf 
five feet, and was at once admitted to the hospital with 
hemiplegia and paresis of the right upper extremity. He 
later generally hyperaesthetic with the exception . of the 
leg which was anesthetic. The still later symptoms incl 
those referable to lesion of the left prefrontal region 
continued, together with the loss of power in the paral 
leg, at the time of his discharge from the hospital. 

The six cases remaining were all fatal, and the relatio 
muscular conditions to lesions were as follow's: 

Case LXI. — Manner of injury unknown ; patient unconsd 
left pupil dilated and both pupils without reaction; respir 
shallow ; total paralysis. 
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Lesions . — Fracture extending from torcular licrophiii to fora- 
men magnum; piaf hemorrhage filfing both posterior and 
fossa:; general cerebral contusion with cedema and muci; scrcni 
eftusion in both lateral ventricles. Died in amt)ulancc. 

Case LXIl. — Patient fell fifteen feet, striking her head upon 
the pavement; uncon.scious ; primar}* right hemiplegia, and snre- 
sis of left side and right face; both patellar rcflcxe.'i lost; svypim- 
lion ceased abruptly*; cardiac pulsations continued for an appre- 
ciable interval. Died in twenty-four hours. 

Lesions . — Fissure extended from left inferior parietal region 
through petrous portion into middle basal fo.s.=a; large .‘subcor- 
tical excavation of left temporal lobe; blood breaking through the 
cortex at one point from which a thick clot extended over the 
anterior part of the lobe and in a thin sheet covered the whole 
left frontal and parietal lobes and anterior part of left occipital 
lobe. Blood had also flowed from the left temporal region 
through the Sylvian and median fissnrc.s and formed a tiuck clot 
over the pons and medulla; moderate cerebral liypcr.x-nu'n .and 
cedema. 


Case LXIII. — Patient fell down one flight of stairs; conta; 
pupils dilated and irresponsive. Paralysis general. Died in eight 
hours. 

Lesions . — Fracture extending from right occipital inferior 
curved line across petrous portion, and into sella turica ; laccr.ation 
of inferior surface of right temporal and front-al lobes ; cortic.al 
bemorrhage filling right anterior and middle basal foesru. .and 
extending in a thick clot over frontal lobe and into mcdi.an fl^'^ure; 
large pi.al hemorrhage covering superior surface of 1/Oth luur.i-- 
phcrcs; hypcraimia and punctate extravasations throughout the 
brain. 

Case LXIV', — Patient struck upon tb.c lie.ad v,-ith .a .a 
little liter sudden loss of consciousness with general slight ca-.- 
vulsive movements which soon ceased, but recurred two S-.'-ur*- 
.afterward; immediately followed by gcner.a] par.alysi'. ir.alr.d’Ug 
both .»^idcs of ib.e f.acr with divergent strab;''mus. D:':-' in. ;•/. 'l-a' 
I'.ours. 

Lesions . — Fine fls'^urc extending from mid-frcatal rtg- ”**' uu : 


left middle ba*-!! fossa : rial hemorrrage tl-.icklv 

thin sheet v.pan -rfen 


hemispltcre and form 
cerebellum ; ,no laeer-a' 


gt’ 
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and inner border of left temporal lobe and of first orbital convo- 
lution ; moderate hyperaemia and excessive oedema of all parts of 
the brain. 

Case LXV. — History unknown ; coma ; respiration at times 
irregular; paralysis of both upper, and paresis of both lower 
extremities ; general impairment of sensation ; slight movement of 
fingers and of right wrist; patellar reflexes absent. Died on third 
day. 

Lesions . — Fracture extending from right temporal bone into 
foramen magnum ; epidural hemorrhage in a thick clot flattened 
right vertex and extended to base ; no lacerations ; general cere- 
bral hyperaemia and oedema. 

Case LX VI. — Patient jumped from the third tier of the 
Tombs prison to the flagging below ; various signs of intracranial 
injury but no muscular disorders until the sixth day when all the 
extremities became paretic, most markedly on the right side, 
with impaired sensation; some right facial paralysis two days 
later; general paralysis continued until death on the sixteenth 
day. 

Lesions . — Fracture extending from left squamous portion of 
temporal bone along anterior surface of petrous portion into optic 
foramen; slight lacerations of right temporal lobe with cortical 
hemorrhage extending from occipital lobe forward and barely 
reaching to motor area; intense cerebral hyperaemia; excessive 
cerebral oedema, serum following the knife on section; ventricles 
distended. 


he fiist and second of these cases are readily explicable 
y a possible flow of blood from the posterior basal fossK info 
e sjfinal canal, and the third by a compression of both motor 
^ ^ biemorrhage. The other three are less readily 
^nsible. One motor area only was compressed in tbe 
and cases ; and in the sixth, as well as in the fourth 

a"d fifth ce„bral oedema was excessive, 
in nnmK instances of paraplegia were but three 

necronsv^’"’ fatal afforded upon 

after ^^^ath occurred five minutes 

extending from hospital. The lesions were: Fracture 

s m left posterior parietal region into the anterior 
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and middle basal fossrc; qndural hemorrhage, fun’d. extciit 
not noted ; slight hemorrhagic extravasations into litc niesl-.cs 
of the pia mater; and’ slight lacerations of the inferior surface 
of the left temporal and frontal lobes. 

The cases of recovery were ; 

Cask LXVII. — Trifling scalp wound in left mid-pariet.al 
region near the median line with a large hrcmaloim, varirusly 
accounted for by the patient who was sure he had been striud:, 
but was uncertain v.’hcthcr by a railroad bridge, or by a boolblncl: : 
complete paraplegia the only general symptom; reflexr‘= .‘^lightly 
exaggerated; muscles flaccid; no previous paralysis; no history 
of syphilis; treated with potassium iodide. He was able to walk 
fairly well after one week. 

Cask LXV'III. — Patient six years of age had been strtick by .a 
box falling from a di.stance; unconscious: compound fracture of 
vertex with epidural hemorrhage: paraplegia on the fifth. <l.ay. 
Sensation unimpaired ; reflexes normal ; highest temperature 
100.2® ; lie could walk a little with .support on the forty-fifth day. 


Paralysis of One Lo'cer Exlremity . — Necropsy was had 
in both the two casc.s noted. In one of these, jiatclus of lynipii 
were dciw.sjlcd over both margins of the median fissure, and 
may perhaps alTord adequate explanation of the pandysi^. 
which occurred on the fifteenth day after injury: in the other 
ease, one in which there was paralysis of tiie left lower extrem- 
ity, the lesions were; Fracture extending from the left 
squamous portion through the left middle and Full antcrieir 
basal fossrc; a large epidural clot in the left middle fossa, and 
n general cerebral contusion. 


Paralysis of the Vf^cr Extrcve.iiics . — While the instance'' 
of a paralysis confined to one or l>oth the upper c-xtremme^ 
were more frequent than paralysis of a single lower extrenuty, 
their percentage was still small. They were 2.; in .a’!, of v.-irrh 
10 were fatal .and 6 were subjected to a 5 v->?f-nio:tr::i i xann.r.-' 
tion. Tho.v were primarv or secondarv in egnal nnm’x-r. .-*• * 
were oftener incomplete than complete. Tliey v erc r-t 
transient and pcniianeul duration and were 
plic.ated or uticomplicated by disorders or losses o; 
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The lesions noted at necropsy were : 

1. Primary paralysis and ansesthesia of the left upper 
extremity — preceded by convulsive movements for five 
minutes. 

Epidural and cortical hemorrhage over whole left hemis- 
phere; cortical hemorrhage over right motor area; marked 
cerebral hyperaemia; extensive lacerations of right frontal and 
temporal lobes. 

2. Paralysis of right upper extremity on the fourth day. 

Epidural clot compressing and flattening the whole left 

hemisphere; laceration of the left temporal lobe; lateral ven- 
tricles distended with serum, each to the amount of two ounces; 
and iter e tertio ad quartum ventricuhmi distended to size of 
goose quill ; small hemorrhage in floor of fourth ventricle. 

3. Paralysis of left upper extremity on the second -day. 

Large cortical hemorrhage over right temporal lobe, and 

in thick clot over upper part of fissure of Rolando; general 
cerebral hyperaemia with minute thromboses; thrombus in 
lateral sinus. 

4. Primary paralysis of right upper extremity preceded by 
anaesthesia; both disappeared within twenty-four hours. 

Moderate subarachnoid effusion ; subcortical excavation 
of whole left frontal lobe with blood breaking into the lateral 
ventricle; subcortical excavation of right frontal lobe with 
blood breaking through the cortex ; deep laceration of posterior 
border of the cerebellum, brain hyperaemic and oedematous; 
minute vessels filled with coagula. 

5. Paralysis of right upper extremity on second day, with 
rigidity of both arms and right leg. 

Epidural clot compressing left hemisphere and extending 

rom Sylvian to median fissure; entire brain excessively 
hyperffiinic. 

6. Paralysis of right upper extremity on the ninth day 
prece ed by general muscular rigidity and convulsions, and 
accompanied by slight right facial paresis. 

arge arachnoid serous effusion; thin pial hemorrhage 
\enng th parietal and both occipital lobes; small lacera- 



lions of right frontal and left occipital lobes; general cerebral 
hyperremia and a-dema, v/ilh minute thromt>o?cs, punctate 
extravasations, and serous fluid in left lateral ventricle. 

In each instance but one, and jwssibly in that one the motor 
area of the opposite side v.-as covcrc<] by blood or a serous 
effusion; but the amount of pressure ecerted, or its sufliciency 
as the cause of the paralysis is uncertain. 

Hemiplegia . — Cases of hemiplegia were usually compli- 
cated by other muscular disorders. These were ; 


Convulsions 

F.ici.il paralysis 

Convulsive movements 

Jifuscular rigidity 

No muscular complications 


In c.T.r* 


10 

to 

8 

9 


Iri 


s 

3 
5 

4 


The accessory muscular disorders were general, or were 
limited to either the hemiplegic or opjwsitc side, atul were in 
varying degrees prominent in the history of tiic case. 

Tiie hemiplegia which, ns in idiop,athic cnsc.s, sniglit he 
either suddenly or progressively developed asid tnighi l>e cither 
;i co!nj)lclc or an incomplete loss of muscular |X)wcr, was 
primar)' in 27 fatal, and in 12 recovering eases: and wa* 
secondary in 17 of those which were fat,al and in 12 of those 
which recovered. 

.Ana;sthc.sia was concurrent in 7 fatal and in 2 recovering 


cases. 

Destruction of the optic thalamus was undoubtedly rc'-poT,.. 
.•^ihle for the occurrence of hemiplegia in 2 c.ascs. and com- 
pression of the motor area by blood or innamm.atory cxm'.a- 
tion seems adcfjuate explanation in 10 others of site 27 in 
whiclt post-mortem examination was made. I;i 6 of ihcc 
rctnatning .a similar compression was possi}>lc; in 5 the t'utcs 
of jieeropsy were deficient ; and in 6 no gro.-« !cs;on« of th.c 
tr.otor are.a or motor tract exi'^ted. 

T'nc legions in the r.ascs last mentioned were: 
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1. Right primary hemiplegia. Laceration of external 
border of right cerebellar lobe with cortical hemorrhage about 
the circle of Willis, upon the anterior portion of the pons and 
in the transverse fissure; hemorrhage (apoplectic) in the left 
lateral ventricle, breaking into the right ventricle and into the 
left occipital lobe which it completely excavated. 

2. Left secondary hemiplegia. Subarachnoid serous effu- 
sion limited to frontal regions; excessive cerebral h3’’peramia 
with minute thromboses. 

3. Left secondary hemiplegia. Excessive meningeal and 
cerebral hyperaemia with minute thromboses, 

4. Left primary hemiplegia. Cortical hemorrhage over 
left hemisphere from laceration in posterior parietal region. 

5. Left primary hemiplegia. Rial hemorrhage in posterior 
basal fossae and in right lateral ventricle. 

6. Left primary hemiplegia. Pial hemorrhage over left 
hemisphere; subcortical laceration of right posterior inferior 
portion of parietal lobe, and of first and second right tem- 
poral convolutions, from which blood had escaped into the 
right ventricle. 

Facial Paralysis . — Facial paralysis was somewhat less fre- 
quently complicated by other muscular disorders than hemi- 
plegia; but was equally varied in its manifestations. It was 
fatal or recovering, and was primary or secondary in nearly 
equal proportions. It was variably general, or confined to 
either the upper or lower face area, was transient or perma- 
nent, was slight or complete, and was as devoid of special 
peculiarities as are all other forms of traumatic paralysis. It 
was associated with general paralysis in i case, with general 
convulsions in ii, with hemiplegia in ii, and with paralysis 
of an upper extremity in 7 cases. It was double in only 2 
instances, and was not often accompanied by simple convulsive 
movements. 

Necropsy was had in 18 of the 30 fatalities, but in 2 the 
notes are missing. In 6 of the remaining 16 cases there were 
other paralyses in connection with which they have been given 
consideration. In 3 of the final 10 cases in which paralysis 
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was facial alone there were no gross lesions of t'nc face rcr;trc. 
tnolor tract, or facia! nerve. 

The le.sions noted in these eases v.'crc: 

1. Incomplete right facial paralysis. Ifpidnral hemor- 
rhage in right mid frontal region in an area of nhont n >; 
inches; cortical laceration of inferior surface of I'Oth prefrontal 
lobes and of left temporal IoIk;; marked general hytK'r.Tmi.'i, 
especially of the cortex, and moderate tedenia. 

2. Right facial paralysis. Epidural liemorrhage in right 
parietal and occipital regions; cortical hemorrhage in hath 
superior occipital regions; both hemorrhages iii ittoderate 
amount; laceration of inferior surface of l)olh froutai lolies 
anteriorly ; brain excessively hyperamhe and fedematotss. 

3. Right lower facial paralysis, manifested on the sitn't 
day. Small epidural hemorrhage limited to left prcfro'.ttal 
region; laceration of inferior surface of lx>*h frontal IoIjca 
mainly sub'cortical ; general cerebral hyperatmin. with mitmte 
thrombosis, c.spccially in the occipital region. 

The frequency of injuries of the temporal lobe is as stotice- 
nhlc in ease of the various paralyses as it was in case of m.us- 
cular rigidity and convulsive movements already mentiont-d. 
In the several instances of serious lesions of an optic thnl.atnu'-' 
it is perhaps jjrobnhic that the inner capsule was involved, 

Disanh'rs of the Ocular d/rew/cw.-— 'I'hcse occtirrcd in 
aljout equal number in fatal asid in recovering rases. '! hey 
included exophthalmos, convulsive movemctits. conj',!p..ati: 
dcvi.'ilion, genera! paralysis of the ocular muscles, ptosis ami 
strabismus. They were noted in 15 eases. 'I'licsewcrc: 

1. Four eases of exophth.almos, 3 with fracture throtty.'j 
Imth anterior fossa; and hemorrh.age into the orb:t. an.d ‘ 
v.nlhoul fracture, which was slight .and unilateral, wtlh ecchy- 


mosis of (he ujip-er lid and a large hrematotr.a ir> t 
region os tlse corresponding side. 

2 , Two case-: of cotivulsive movc.nirnts; t • 
a'iiculo following general convulsio-.i-. .'.r 

paroxv'::!:;:!, con fitted to one eye, .attd. accornpar; 
vnfstve ;;t(>Ye5n.ent‘- of the up’x-r extremity of tltr ; 


nt 
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There was nothing to suggest that these differed from 
those cases marked by similar movements in other limited 
groups of muscles. The obvious essential lesion in one instance 
was an epidural hemorrhage, and in the second, a special hyper- 
emia of one optic thalamus. 

3. Six cases of conjugate deviation. The muscular con- 
ditions and lesions in these cases were : 

a. Eyes turned upward and to the right ; on the second day 
slight convergent strabismus. Lesions: Dura mater greatly 
congested in its posterior two thirds ; longitudinal sinus con- 
taining white clots in its anterior half, and in its posterior 
half filled with red coagulum; acute arachnitis with sero- 
purulent effusion at the vertex and thick pus at the base; 
fracture through middle and posterior basal fossae. 

h. Eyes turned to right and fixed in tonic spasm; later, 
spasmodic contractions of various groups of muscles. Lesions: 
Large epidural hemorrhage from rupture of the sigmoid 
sinus ; pial hemorrhage over right parietal lobe extending from 
fissure of Sylvius upward; contusion of third left temporal 
convolution; linear fracture, 8 inches long, immediately in 
front of coronal suture, with depressed fragment inches 
square, involving both right frontal and right parietal bone; 
comminuted fracture at left parieto-occipto-squamous junc- 
tion with fissures extending into middle and posterior fosss 
and intervening petrous portion. 

c. Eyes turned to right; slight general convulsive move- 
ments. Lesions: No lacerations or intracranial hemorrhages; 
moderate subarachnoid serous effusion in right parietal region ; 
purulent effusion in moderate amount over anterior border of 
the pons, posterior border of the cerebellum, and posterior 
portion of the inferior cerebellar surface; cortical contusion, 
3 X 254 inches in extent, embracing middle portion of first 
left temporal convolution and adjacent parietal su’ race; exces- 
sive cerebral hyperjemia and oedema with serous effusion in 
the lateral ventricles; fracture extending through petrous 
portion into right middle and posterior fossse. 

d. Head and eyes turned- to the right; convulsive move- 
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mcnts of left angle of mouth, and of right hand and arsu. 
Lesions: No fracture; no lacerations; pial hemorrhage cover- 
ing whole brain except frontal lobe; thickest in right inidrde 
and iKJStcrior parietal regions ; v/as both alwvc asul l>elo\v tix* 
tentorium ; general cerebral hyperannia and cedema. 

c. Head and eyes turned to the right; left facial paralysi? : 
slight twitching of the fingers of the right hand. Lesions: 
Inconsiderable pial hemorrhage over left fissure of Rolando; 
laceration of whole lateral surface of right temporal lobe, 
except at its tips, and of a narrow margin of its jicriphcry: 
cortical hemorrhage which escaped through a wound in the 
dura mater and formed an epidural hemorrhage over the right 
temporal and posterior part of the right frontal lobe ; cerebral 
thrombi and punctate extravasations; diastasis of left corneal 
suture. 

/. Head and eyes turned to the left; left hemiplegia. 
Lesions: ” Hemorrhage into the ventricle and around tlic 
bulb” — (Note made by coroner). 

g. Head and eyes tumed to the right; left hemiplegia. 
Lesions: Small epidural hemorrhage — about one draclim — in 
right middle fossa; subarachnoid serous cITusion; general 
cerebral hyperremia and oedema. 

Thc.se jKist-mortcm findings differ from those found in th.c 
more frequently reported eases of idiopathic origin. Tho.'c 
have been almost if not quite invariably gross stnjctuml 
changes in the brain tissue, the result of softening, cerebral 
hemorrhage, or morbid growth. These, so far as they were 
cortical or sulKOrtical, were generally the hypenenna arni 
cedema common to all intracranial injuries. The more obvious 


no in- 
con- 


lesions were sujKrficial, the meningeal hemorrhages nr 
flammator)' cfTusions. There were g cases of limited 
tusion of a single temporal convolution and i of a v ide barcra- 
tion of a temporal lobe; neither of these encroached u;x>n the 
recognised tnolor centres for the head and eyes: ami n is 
doubtful if tho.«e centres were comjjrcsscd by citb.cr of tb.e 
superficial hemorrhages or cfTusions. 

One ease of ptosis; accompanied partial loss o* vifinn 
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in the corresponding eye and total loss in the other; and re- 
sulted from a gunshot wound in which the ball passed between 
the periosteum and orbital plates. (Other cases were included 
in facial paralysis.) 

5. One case of strabismus; accompanied general, including 
double facial paralysis. (See General Paralysis.) 

General paralysis of the ocular muscles was only observed 
in recovering cases. These were three in number. 


Case LXIX . — Fracture of the cranial base, followed by a 
purulent discharge from the right ear and symptoms of arachnitis; 
no injur}^ in orbital regions ; left pupil continuously more or less 
widely dilated and irresponsive paralysis of all the muscles of 
the left eye, and paresis of those of the right ; left facial paralysis. 

_ Case LXX. — Patient fell down stairs headforemost; profuse 
epitaxis , much ecchymosis of both upper eyelids ; pupils normal ; 
diminished^ facial sensibility. Eight hours later, intense headache 
and diplopia. Fifth day; Exophthalmos of left eye, from paraly- 
sis of all the ocular muscles ; optic neuritis in both eyes ; impaired 
sensation in the course of distribution of the first and second 
divisions of the fifth nerve on the left side. Headache and diplo- 
pia disappeared in a week’s time. 


thiid case is detailed in another connection, 
very laige number of cases of paralysis have been cited 
m ordei that the correctness of the conclusions which they 
s'-^Sgcst may appi oach a mathematical demonstration. 

An examination of the lesions of all forms of paralysis 
s Own a certain number of cases of unmistakable com- 
ession o the motor area or laceration of the motor track. 

showm many others in which such injuries seem 
havp bp^’ ^ greater number in which they may 

of casptf^ ^ There has remained a considerable number 
intemretaHiT^^^^ no focal lesion is apparent, and of which the 
in these ca^P^ degree conjectural. The lesion 

fore necessaril"'^^^ ^ exclusion a general lesion and there- 

primary result ^of^cerb^T" substance. The 

e ral contusion as already noted is an 
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anremia foliowcd bv a iiyp^ncniia fro!n v/hicr:. i; ;;:r- 
flcn'on?t rated, there result nutritive chaniccs ivahca'.e;; l.y 
redeinu and cellular degeneration. In view of ihcM- 
logical facts it is not <iirhcuU to understand tiic occurn-nce *.>1 
a loss, iinpainnent, or disorder of muscular fu.r.ction even 
the absence of gross lesion of the motor cen.t res. Nerve 
fibres or nerve cells may suffer either from tlic intracercbr.d 
jiressurc of distended veins or serous transudation, or iro:n 
the degenerative processes. 

While in the ntany instances in v.-luch (he indirect pre- - 
sure of an inconsiderable epidural hemorrhage, or ih.e nn..r,: 
direct pressure of a thin pial or cortical hemorrhage or mod- 
erate subarachnoid eiiusion, e.xcrted ui>on the tnolor a.rea m.ay 
conceivably occasion a concurrent paralysis, it still seems m.ore 
reasonable to suppose that as in the eases in which, tto stte’n 
conditions c.xisl it is independent of the superficial lesion. 

It is dinicult to e.xplain the limitation of ]Ktra!y.-i‘i to a. 
single c.xtrcmity or to individual mu.sclcs when the whole 
cerebrum is laterally compressed by a large c])idural hemor- 
rhage, or when the whole motor area is uniformly covered by 
a suitarachnoid effusion. It becomes more cotnprclte'.ttih'e, 
however, upon the supposition that the sujverilcitd prc.-^itve 
primarily affects the cerebnim as a whole; atul that a resultitig 
irrcgiilav general circulatory dcrangeinein and degcner.-.ttvc 
nutritive changes have a local manifestation in the correspond- 
ing cells or projection fibres. 

Alii.vta. — ^'fherc voas only one instance of .ataxia notcdi ; 
this wa.^: of lltc motor form and was in a c.asc tenuittatin-.r ::: 
recovery. 'I'he patient, who had fallen freen a tru'd: ar.d 
struck u]von the hack of his licad. wa'^ )>rimarily delirio-,n an l 
a.fterward slow of comiwchensiott. lie suffcrctl mn;:h :to:r; 
(>ri'ipita] k.cadnche, and ocular examination disclosed, rdv;-*;' 
ojjtic neuritis itt the right eye with ‘•ligh.t p.-.r.-ily-t- of tr.- 
external rectus nmsde. His temj'ewa'urc did t:':'- ix;'.'’ '.-d; tro. 
and his resp'iration was in tlte min.ute for tktc" dro-’S, v. cr.X': 
for six day.', and then S to i_‘ for 'wr* •,v':Tk -■ '.'Xn r.-’n’V 
trmpwmure. He wrn tnil of bed at the eta; of thr bn: : 



CHARLES PHELPS. 


694 

but walked with difficulty on account of muscular inco-ordina- 
tion equally marked in both legs. The patellar reflexes were 
normal. He had no other S3miptoms except slight vertigo and 
some slowness of comprehension. 

In one instance also there was some lack of co-ordination in 
the finger muscles. In this case there was a superficial parietal 
abscess just posterior to the motor area, and a general acute 
arachnitis. 

Disorders of the Cutaneous, and Muscular or Tendinous 
Reflexes . — ^These disorders have no diagnostic importance. 
They were noted in about 15 per cent, of cases, and would 
probably have been found in much larger proportion if they 
had been sought in all cases, not only primarily, but throughout 
their progress. They occurred in the various modifications 
of normal conditions observed under other circumstances, and 
were not apparently influenced by concurrent symptoms, nor 
dependent upon the nature of attendant lesions. An anal3^sis 
of 32 cases with necropsy occurring in the last 300 of the 
series afforded results which may be considered representative 
of all such cases. 


Reflexes Increased 10 

Patient unconscious 6 

Patient conscious 3 

Patient delirious i 

Concurrent muscular disorders 6 

Reflexes Absent 16 

Patient unconscious 12 

Patient conscious 3 

Patient delirious i 

Concurrent muscular disorders 8 

Reflexes Unsyminetrical 6 

Patient unconscious 3 

Patient conscious 2 

Patient delirious .... I 

Concurrent muscular disorders 2 


It may be noted that neither the mental nor the general 
muscular condition greatly affected the nature of the reflex 



disorders. Tlic muscles v.xtc rigid, couvulscd or pTiXv.lyrt’l, 
and the patient conscious or unconscious, in nl>ou*. the sau'c 
proportion of eases v.-hether the reflexes were lost or increase^!. 
Tltey were paralyzed in only 5 insiattcc.s, i of tlic f.ace and 
of hemiplegia. 

The most careful examination post mortem fails to disdnsc 
any definite relation between evident lesions and the reflex 
phenomena. Large cortical and meningeal hcrnorrlingcs v. tre 
rather disproportionately frequent; hut meningeal contusion or 
infiammation, and subcortical without superficial lesion were 
also encountered; and all of these without reference to th.e 
particular reflex condition. The motor tract or area v.-.as no*, 
often specifically involved. 

IX. Foc.m. Symptoms. — Focal symptoms arc rcfcr.ahlc to 
lesions of cranial ncn-cs or of cerebral centres of control. 

Cranial Ncn’cs . — Such symptoms may l>c occasioned by 
lesion of the nerve at its origin, in its intracranial cour.se, or at 
its cranial exit; and arc manifested in functional loss or 
derangement. 

Lesions of the olfactory ncr%‘c or bulb, or of its central 
origin occurred in nine cases, in all of which tvith possibly a 
single exception in which the method of cxamisiation is not 
stated, the effect of simple sensory irritation was carefully 
excluded. In each ease hut one the cranial base vrns fractured, 
and in all save one the patient recovered ; but the spcci.al sense 
was not restored in either while under observ.ation. In four 
casc.s the left frontal lobe v.as also injured. 


CASKS. 


Casi: LXXI. — ^Thc p.aticnt lived one v,cck after h.n%-:;uT 
ass.aultcd. .all the time delirious .and inc-apablc ns cxhiniiiny 
jeetive sympto'.sis. 






Lesions , — No epidural hcsnorrli.anc or sr.cnincr .al 
extreme meningeal .and cerebral contusion: n Fr. 

fn'>ntn1 Udv.*; riglu olfactory bulb disintegrated and tnvroed n 
cortical clot: left bulb distended by internal b.rr.u'rrb.age. 

Co-n LXXII. — Gunshot wound tbrr-ugl! right tcrUj*‘''''cl h'"'-" : 
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primary loss of the special senses of sight and smell ; progressive 
exophthalmos. The eye was removed on the fifteenth day and 
the bullet found in the inferior portion of the right frontal lobe; 
middle basal fossa and orbital wall comminuted. 

Case LXXIII. — The patient was thrown from a high cart and 
struck the ground upon the back of her head. She was primarily 
unconscious, and suffered a contusion of the right occipital region 
attended by severe localized pain and mastoid ecchymosis. Hear- 
ing was disordered until the fourth week. The special senses of 
smell and taste were primarily impaired and two years later were 
unimproved. 

Case LXXIV. — A physician in a railway accident received a 
contusion of the right parietal region. Two days later symptoms 
appeared which still persisted after the lapse of several years. 
They were : dilatation of the left pupil with incomplete paralysis of 
all the left ocular muscles and levator of the upper eyelid ; anes- 
thesia of the conjunctiva of the left eye and mucous membrane 
of the left nostril ; complete loss of the sense of smell in the same 
nostril ; excessive pain on the left side of the head and face in 
the course of distribution of all the branches of the fifth nerve. 

Loss of sight so far as it depends upon implication of the 
optic nerve in a line of fracture through the optic foramen was 
noted in connection with the symptomatology of fracture; and 
some account given of the six cases observed. In a seventh 
case the loss of sight was evidently from intracranial injury, 
either of the optic nerve or in the course of the optic tract. 
The loss was not discovered until the fifth day and was tem- 
porary. The pupils were symmetrical and the optic disc was 
practically normal. 

The paralysis and disorders of the ocular muscles from 
lesions of the third, fourth and sixth nerves, or of the brain 
itself, \vere described and illustrated in the consideration of 
muscular disorders in general. A case not cited in that con- 
nection is noted for the strict confinement of lesions to these 
nerves. 

. Case LXXV.— A man while dancing fell baclavard, striking 
lea upon the ballroom floor. He had no symptom of injury 
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except a slight headache for thirty ininutcs. His r::.d;; r-.c-li ' 
then began to droop, and ptosis was soon cotr.pklc, ICx.'ir.ir.'*.;'- ;• 
was made five liours later. There was no womnl or evidt ni ro-t- 
tusion; ptosis of the right eye was still complete with cxtcmnl 
strabismus; there was also incomplete paralysis of all ilu; rig;*, 
ocular muscles, diplopia and imperfect accommodation, 'j’hr 
pupils and retina were normal, and there were no otlscr sen;;- 
toms then or thereafter. 


Although some degree of facial paralysis is of frcor.esit 
occurrence, its dependence upon lesions of the facial r.crvc is 
not often demonstrable. In one ease only of tlic present scric- 
there was obvious compression of (he nerve in its ns«cons conr; .- 
of exit; in this the bone was comminuted and the nqucdnctv.s 
I'allopii filled with clot. Fractures of (he petrous portion arc 
usually simple fissures without displacemctU ; atid facial libn: 
ocular paralysis .seem to he the rcsTjlt of ccnir.i! Icsirm. 

There was no instance in which disturbance of functiot? 
of llie fifth ncn*c was an independent focal symptom. In (v.n 
ca.scs of anosmia the scn.se of taste was lost or impaired!, atul 
in a third paiji persi.slcd in the cour.se of flistrihulion of itv 
.sensitive fibres. There was no case in whicli the muscles of 
mastication were affected, and very few in which faci.al pnraly- 
.sis was accompanied by anresthesia. 

Deafness resulted in many of the cases iji which fnacturc 
through the petrous portion was attended by hemorrhage frorit 
tlic car. It was doubtless often due to n^pturc of the tyn;- 


panum and obstruction of the auditory canal; l.'.g in n reri 
number of cases it is fair to assume that the distri’nutmn 
the auditory nerve was (he scat of dcstnictive ijpiury. 

V’ertigo was a symptom in m.any eases of intraiT.;; 
tr.au'.n.alism. .and iti the absence of prob.ah'e lir.'nl ;; 
especially when following profu'^c CNterna! i'rn.-orr’mg - :r 
the c.ar or in cnuimictinn with manifest evidence^ of cer-' 
coritusion, sljouhl he regarded as a gtn.cral rr.tr.cr than r. to 
symre.on;. It, on the other h.and. vertigo eh- '-!y 
with an .a\’.r.al itemorrhage or scrou-s di^'rlm'-gw ;r ’■.‘'.'•O'. 
h.a'-'al fr.arture. .as hn|'t'er.ed in umny cm-er , * t-w ’ w' 


j’ 


i 
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circulation apparently is not greatly disturbed, it would seem 
that local injury of the auditory nerve should equally be re- 
garded as its efficient cause. Two cases will serve to illus- 
trate this probable relation of vertigo to nerve injury. 

Case LXXVI. — man fell from a truck upon the back of his 
head. There was hemorrhage from the right ear which continued 
for twenty-four hours; headache, deafness, vertigo, and mastoid 
ecchymosis, together with the impairment of the special senses 
of taste and smell, which persisted for two weeks. Pulse and 
temperature were normal from the time of first observation on 
the tenth day and there were no general symptoms. 

Case LXXVII. — A man while sleeping fell from a third-story 
window. On immediate admission to the hospital there was 
profuse serous discharge from the ear and severe vertigo aggra- 
vated by rising in bed or opening his eyes. The pulse was normal 
in force and frequency. On the eighth and ninth days he had 
epileptiform convulsions ; and on the twentieth he began to have 
an inflammation of the mastoid region for which he was trephined 
with negative result. The temperature but once exceeded 99°. 

Dysphagia was observed in 17 cases of which 13 were 
fatal. It was usually an incomplete paralysis, and in fatal 
cases was permanent. It was both an early and a late symp- 
tom, and in many instances was variable from day to day. 
Articulation as well as deglutition was difficult in 6 cases, and 
in a seventh it was alone affected. In 4 cases, 3 of meningeal 
effusion and i of pial hemorrhage into the^ basal fossa, there 
was no other assignable cause apparent for the dysphagia or 
aphonia than compression of the nerves which supply the lin- 
gual and pharyngeal muscles. In the 5 cases remaining the 
sole or essential gross lesion was in each a cerebral contusion ; 
and in these it seems necessary to assume a lesion of the cere- 
ra centre or centres of control. This view is strengthened 
y t e fact that in 3 of the fatal, and in all of the recovering 
cases, there was evident lesion of the left frontal lobe which is 
adjacent to the controlling centres of these muscles. 

nf u ^ ° owing cases are representative of the two forms 
01 pharyngeal paresis. 
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Case LXXVIII. — ^Thc patient from the fov.rth day v.Ti<> deliri- 
ous in varj'ing degree till her death ten days later. There v.a-- 
difiiculty in deglutition at intcr\'als from the seventh d.ay, an.d 
just before death dyspncca and dysphagia were extreme. 

Lesions . — Fracture through left occipital fossae, c.'ctcnsivc 
laceration of inferior surface of left frontal lobe, and all the b.T'.-t 
fossa: filled with cortical clot; thin pial hemorrhage over entire 
left, and posterior half of the right hemisphere. 

Case LXXIX. — Protracted hemorrhage and .‘^crous discharge 
from the ear; bronchitis which developed on the fifth day and 
began to subside on the seventh. No symptoms referable to 
intracranial injury were noted till the eleventh day, when th.erc 
was occipital pain and rising temperature, followed by somnolence, 
continued rise of temperature to 104°, and rigidity of the ccn-ical 
muscles. Still later there was active delirium and de.afr.css. 
From the twenty-fifth to the thirtieth days hearing and articula- 
tion were wholly lost, the patient could communicate only Ity 
gesture. Dysphagia occurred somewhat suddenly, a little liter 
than Uic aphonia. Death occurred on the forty-fir.st day. follow- 
ing progressive emaciation, paralysis and an.'c.'^thcf-ia of the left 
lower c-xtremity, and loss of rectal and vesical control 

Lesions . — Fracture through outer portion of right petrous 
bone; no intracranial hemorrhages or cortical lacerations: throm- 
bus in each lateral sinus from the torcular Hcrophili into the 
jugular foramen; patches of lymph upon the vertex; several 
ounces of turbid scrum in the basal fossx, and a ir.entbranous 
c.xudation covering the pons and inferior cerebellar surface; large 
serous effusion in the lateral ventricles. 

C.iSE LXXX. — The patient on admission to th.c ho.'pilal v.a< 
unconscious, and later rational with slow cerebration. On the 
second day there was some dysphagia rcfcrrc<! to th.e left 'idc oi 
the pharynx, and a barely perceptible left hemiplegia v.h.ich. v.a- 
progressive bnt always slight and variable in degrvx'. On th.c 
seventh day there was a very slight facial paraiy.ds with lo* ' o: 
rectal .and vesic.al control Dy.'phngia continued till dcati; ir 'U 
asthenia on the twenty-eighth day. 

Le.fior.s. — No fracture; no intrac.mniril luur.arrr.'jp'; no c-rr* 
hr.ai liccr.ation; large subarachnoid serous ciTu'if-u in *.hr fr-ann ! 
region; excessive hyperannia of the ccrcbn:;:; v.ith nv.nii’x vt'-ch 
everywhere fillet! with coagtdA. 
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Case LXXXI. — The patient’s condition until the sixteenth 
day was characterized by stupor and increasing mental disturb- 
ance with moderate temperature. His speech then began to be 
thick and difficult to understand. Rectal and vesical control was 
lost, and he had delusions but was otherwise rational. His speech 
grew more difficult, and on the twenty-fifth day he had dysphagia. 
He died three days later, his temperature having risen to 109.4° ; 
and was 109.6° forty-five minutes post mortem. 

Lesions . — Fracture through right middle fossa; no intracranial 
hemorrhage ; moderate subarachnoid serous effusion ; marked left 
frontal atrophy ; entire brain substance, including cerebellum and 
basal ganglia, hyperaemic and cedematous to an excessive degree. 

Reference has been made to cyanosis and pulmonary oedema 
from compression of the pneumogastric nerve as a disorder 
of respiration. As a distinctive symptom the two conditions 
must concur. It is of only occasional occurrence, and is not 
usually associated with that compression of the respiratory 
ganglia which has been described, but is even more uniformly 
fatal. The compressing' agent is blood derived from a pial 
or cortical hemorrhage into the posterior basal fossae. The 
pressure exerted by an epidural extravasation is insufficient 
to inhibit function by reason of the intervention of the dura 
mater. 


Case LXXXII. — The patient was found helpless in the street 
and unable to speak. His limbs were flexed and his muscles 
spastic. The left pupil was dilated, and neither pupil reacted to 
light or accommodation. There was slight mastoid ecchyraosis. 
No dirturbance of respiration; temperature 98° ; pulse 120; respi- 
raticm 24. On the third day the patient, previously quiet and 

apat etic, became restless, and soon afterward cyanotic with pul- 
monary (xdema. 

Leswns. ^Tavo cranial fissures in inferior occipital fossa: one 
rough groove for lateral sinus into the jugular foramen, tlie 
o er into the foramen magnum ; no epidural or pial hemorrhage ; 
exensiye laceration of inner border of cerebellar lobe; cortical 
hemorrhage m inferior occipital fossa. 

ingual paralysis rvas noticeable in but two instances; in 
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one it persisted until die patient v.-as disdiarged front tr.-.- ‘o r- 
piial, and in the oliicr until Ins death. Tiic llrii was uo;;;, v-Wi- 
panied by other jiaralysis, the second l.*y facird parolv;-:' .ae.-i 
ptosis. It is probable also tlmi in eases of dy.<p;;-;!::r, or 
tqdionia the lingual muscles may have been in .'omc dr.;rt;: 
involved. 

It is evident from this summary of eases that in funciio:Ki’j 
lo-ss or derangement of parts to wliicli cranial neiwc-s arc 
trilnUed lliesc nerves arc not necessarily at fault. Thv univ 
focal symptom which is invariably chargeable to lesic'n of r= 
cranial nerve is the cyanosis and pulmonary tedema winch h.as 
been described. Diagnosis may be positive in one other con- 
dition. The implication of an optic nerve in a line of fr.acturc 
llirougli the optic foramen may be detertnined by oiduhal- 
moscopic c.xamination ; with this exception the sent of lesion., 
wliethcr of the nerve or cerebral centre, can be infernal only 
from the history of the case atid die associated sym’p'.oms: 
and with how great a degree of certainly this can be done may 
lie estimated from a study of the various historic.^ which itavc 
been cited. 

Cerebral Centres of Control . — .A ntimhcr of instance'' in 
which symptoms arc occasioned in* lesions of dellnite centre 
of control have been already noted. They include rot.ard.atio;’ 
and stoppage of respiration from compression of the respir.-o 
tory ganglia, certain cases of paraly.'=is from lesions of t'te 
motor area, and certain other cases of loss e»r imijnirnn n* oi 
the special senses of sight, smell and taste and In.-s ui p n’. •. r jn 
the muscles of the eye. toniruc and pharc'nx. 'i hen- n .r.:-n; 
mental derangement, exclusive of acute mania c-r delnr.mi, ;k'. : 
aphasi.n. 

Mental lJeranf:e}nent.-—lhe fat.al eases in tliis scr:';s 
wen- mnrk'cd l)y distinctive symptoms of ir.tdUrturd a.:: '■ c;r - 
ijonal <ii St urban CCS were citcfl in two mon-xmapm- rcl.atn-;.- t = 
iocahbnti'm of the mental faculties iti tiie let; prc-trc.r.t.-n c- 
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Case LXXXI. — ^The patient's condition until the sixteentli 
day was characterized by stupor and increasing mental disturb- 
ance with moderate temperature. His speech then began to be 
thick and difficult to understand. Rectal and vesical control was 
lost, and he had delusions but was otherwise rational. His speech 
grew more difficult, and on the twenty-fifth day he had dysphagia. 
He died three days later, his temperature having risen to 109.4° ; 
and was 109.6° forty-five minutes post mortem. 

Lesions . — Fracture through right middle fossa ; no intracranial 
hemorrhage ; moderate subarachnoid serous effusion ; marked left 
frontal atrophy ; entire brain substance, including cerebellum and 
basal ganglia, hypersemic and oedematous to an excessive degree. 

Reference has been made to cyanosis and pulmonary oedema 
from compression of the pneumogastric nerve as a disorder 
of respiration. As a distinctive symptom the two conditions 
must concur. It is of only occasional occurrence, and is not 
usually associated with that compression of the respiratory 
ganglia which has been described, but is even more uniformly 
fatal. The compressing agent is blood derived from a pial 
or cortical hemorrhage into the posterior basal fossse. The 
pressure exerted by an epidural extravasation is insufficient 

to inhibit function by reason of the intervention of the dura 
mater. 


Case LXXXII. — The patient was found helpless in the street 
and unable to speak. His limbs were flexed and his muscles 
spastic. The left pupil was dilated, and neither pupil reacted to 
^ accommodation. There was slight mastoid ecch3unosis. 
Ro disturbance of respiration; temperature 98° ; pulse 120; respi- 
rati^ 24. On the third day the patient, previously quiet and 

pa etic, became restless, and soon afterward cyanotic with pul- 
monary oedema. 


n ^^"'0 cranial fissures in inferior occipital fossa: 0 

ofJipr^nf sinus into the jugular foramen, t 

extpncl’-. ° 1 ^ uo epidural or pial hemorrhag 

bemorrhao-eTn^'^'f border of cerebellar lobe; cortic 
nemorrliage in inferior occipital fossa. 

Lingxial paralysis was t • j 

oticeable m but two instances, 
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one it persisted until the patient was discharged from the hos- 
pital, and in the other until his death. The first was unaccom- 
panied by other paralysis, the second by facial paralysis and 
ptosis. It is probable also that in cases of dysphagia or 
aphonia the lingual muscles may have been in some degree 
involved. 

It is evident from this summary of cases that in functional 
loss or derangement of parts to which cranial nerves are dis- 
tributed these nerves are not necessarily at fault. The only 
focal symptom which is invariably chargeable to lesion of a 
cranial nerve is the cyanosis and pulmonary oedema which has 
been described. Diagnosis may be positive in one other con- 
dition. The implication of an optic nerve in a line of fracture 
through the optic foramen may be determined by ophthal- 
moscopic examination; with this exception the seat of lesion, 
whether of the nerve or cerebral centre, can be inferred only 
from the history of the case and the associated symptoms; 
and with how great a degree of certainty this can be done may 
be estimated from a study of the various histories which have 
been cited. 

Cerebral Centres of Control . — A number of instances in 
which symptoms are occasioned by lesions of definite centres 
of control have been already noted. They include retardation 
and stoppage of respiration from compression of the respira- 
tory ganglia,^ certain cases of paralysis from lesions of the 
motor area, ^nd certain other cases of loss or impairment of 
the special senses of sight, smell and taste and loss of power in 
the muscles of the eye, tongue and pharynx. There remain 
mental derangement, exclusive of acute mania or delirium, and 
aphasia. 

Mental Derangement . — -The fatal cases in this series which 
were mai'ked by distinctive symptoms of intellectual and emo- 
tional disturbances were cited in two monographs relating to 
localization of the mental faculties in the left prefrontal Iobe.^“ 


” Phelps, American Journal of Medical Sciences, April-May, 1902; 
Mards, igo6. 
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They were supplemented by a certain number of cases ter- 
minating in recovery, and the subject was fully discussed and 
various considerations presented which substantiated a belief 
in the actuality of such a localization. It will be unnecessary 
therefore to do more than to reiterate the statement of con- 
elusions then reached, and to reproduce from those publica- 
tions two well marked antithetical cases ; one of lesions of the 
left frontal, and one of the right frontal lobe. Those conclu- 
sions were; 

1. Mental decadence always attends conjoint lesion of both 
prefrontal regions. 

2. Mental decadence always attends lesion confined to the 
left prefrontal region. 

3. Mental decadence never attends lesion confined to the 
right prefrontal region. 

These postulates were based primarily upon a study of the 
cases proper to this series, and their correctness was confirmed 
by the records of other reported cases of traumatisms, ab- 
scesses, tumors and congenital defects, as well as by results of 
experimentation. The histories of all the original cases, 29 
in number, were detailed, and while some were conclusive, none 
Avere contradictory and the greater number were convincing, 
as were those reported by other writers by whom these facts 
had not been recognized. If by chance exceptional cases 
should be encountered, which are inconsistent with the belief 
in the existence of such a localizing region, they need not be 
regarded as necessarily invalidating the results of positive 
clinical and post-mortem observation. It should be borne in 
mind that functional anomalies are often explicable by anoma- 
lies of cerebral structure; that, e.g., the lesion has more than 
once been found to be upon the same side with a hemiplegia, 
and that the removal of the entire left temporal lobe was 
ollowed only by temporary right hemiplegia and doubtful 
emianopsia; and that the observation of a single case led 
trousseau to deny the truth of Broca’s discovery. If the same 
na ure and degree of proof Avhich is deemed sufficient to estab- 
centres for the localization of other cerebral functions may 
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be accepted for the mental faculties, their centre of control has 
been established. 

This localization, as it was stated, is simply one of topogra- 
phy and has no reference to the nature of the control exer- 
cised, whether one of co-ordination or of inhibition, or to the 
psychological theories of various authors. The fact that men- 
tation has an anatomical substratum having been accepted as 
an almost axiomatic truth, it only remained to determine 
whether this physical basis was more or less precisely delimited 
or was generally diffused in the cerebrum. 

Case LXXXIII (Abstracted from Case LX in Monograph of 
1902) . — The patient was primarily unconscious and in shock with 
widely dilated and irresponsive pupils ; compound comminuted 
depressed fracture extending through the inferior portion of left 
parietal bone from coronal suture to mastoid process ; much brain 
matter extruded and lost. The disintegrated brain area involved 
at least the posterior half of left frontal and upper part of left 
temporal lobe; just how much farther this area extended anteri- 
orly and interiorly could not be accurately determined without 
unjustifiable exjploration. On regaining consciousness the patient 
muttered and laughed for fifteen minutes; on the second day he 
was irritable and irrational but not delirious ; on the third day his 
speech was mere gibberish and he laughed and cried at intervals ; 
on the seventh day he could understand English but could not 
speak it ; in the second week he was actively delirious ; in the third 
week he could speak a few words of English, was very emotional, 
and wore a peculiar fatuous smile. Before his injury he usually 
spoke in the Norwegian language; when he regained speech it- 
was English only; his Norwegian vocabulary was afterward 
limited to a few words. At the end of three months he said if 
he were to return to work he would be unable to comprehend 
orders. He was still emotional and cried often, though his wife 
stated she had never heard him cry before he was injured; he 
had various manifestations of aphasia; his power of attention 
began to improve though his mental faculties were generally 
weakened. His symptoms, with the exception of long-continued 
dilatation and inaction of the pupils, were at all times confined to 
disorders of the mind and speech. 
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Case LXXXIV (Case VII of Monograph of 1906).— The 
patient was made primarily unconscious but walked several miles 
to a hospital. On admission he was very weak and somewhat 
apathetic but his mental condition was normal. On the follow- 
ing day some osseous fragments were removed from the right 
orbit and a cerebral cavity as large as an egg disclosed which had 
been formed by destruction of the anterior portion of the first, 
second, and third right orbital convolutions. There were no sub- 
sequent mental symptoms, and none of importance physically 
except some rise in temperature. 


The following is illustrative of that class of cases with 
recovery in which left frontal lesion has been assumed to exist. 


Case LXXXV. — The patient, who had no history of alcohol- 
ism, was primarily unconscious. On admission to the hospital he 
was still unconscious with normal pulse and temperature. He 
had a contusion of the right side of the head and neck, but no 
hemorrhage from the ear. He had also left facial paralysis and 
loss of vesical control ; temperature on the third day rose to 102°. 
On the fourth day he could be aroused, and seemed vaguely con- 
scious of what was said to him ; he was emotional, his left leg and 
arm movements were unsteady, and reflexes on the left side were 
slightly exaggerated. On the eighth day he was able to sit up 
and talk rationally for two or three minutes at a time, but then 
became erratic. In the fourth week his facial paralysis had dis- 
appeared, the use of the left arm was normal, but the left lower 
extremity was still paretic. He was coherent but irrational and 
answered questions with a peculiar grin. He said variously that 
V hen improved he was going to the morgue, that he was going to 
some village (named) , in Germany ; that he was accompanied by 
seven men or by some other number which was variable; that he 
was m Bellevue learning to be an inspector of farms ; and usually 
believed that he was in Germany. 

At the time of his discharge from the hospital in the second 
month his mental condition was apparently normal. 


There is often a single fixed delusion which 
though perhaps accompanied by others which a 


persistent, 

transitory 
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and variable, as in the case just cited; or as in Case LII of the 
collection of cases to which reference has heretofore been 
niade,“0 in which a longshoreman who had fallen from a ship’s 
deck was quite certain up to the time of his death, twenty-four 
days later, that he had fallen from a mulberry tree in Ford- 
ham; and described the occurrence with great and unvarying 
circumstantiality of detail This case, which was one of lacer- 
ation of both frontal lobes, escaped inclusion in the series of 
frontal lesions which it would have increased to thirty. The 
delusion as in these cases is perhaps most often one of locality. 
It ma3^, however, be one of an entirely different nature as in 
Case CCLXXVIII of the same collection.^^ This patient 
suffered acute anguish for some weeks on account of the 
fancied death of his wife, and for many weeks afterward on 
account of the death of a child. He had never had either 
wife or child, as the other man had probably never seen either 
Fordham or a mulberry tree. The persistent delusion is some- 
times unaccompanied by others, and may be of singular char- 
acter ; as in case of the hobo who had probably never worked 
in his life, and was honestly anxious to leave the hospital that 
he might get back to his work ; or the man who confounded the 
sexes and thought every man he saw was a woman, and every 
woman a man. 

The mental derangements which result from cerebral trau- 
matism do not exactly correspond to any form of mental dis- 
ease included in the nomenclature of the alienists, but the term 
traumatic dementia which has been sometimes used sufficiently 
serves the purpose. 

Aphasia . — There were 30 cases in which aphasia was a 
symptom, 24 of which terminated in recovery. 

It is perhaps a matter of interest rather than of importance 
that in 28 instances the subjects were males ; and it is probable 
even that one of the two female subjects became aphasic from 
an apoplectic seizure rather than from the traumatism, since 


“Traumatic Injuries of the Brain. 
‘'Lib. cit. 
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a week had elapsed from the time of injury without interven- 
ing symptoms ; and the later loss of speech was attended by 
the usual symptoms of that form of cerebral hemorrhage. 
The accident or influence of sex parallels the sex condition in 
traumatic convulsions, in which loi out of no patients were 
males ; but while the greater frequency of convulsions in man 
may be explicable upon the supposition of a sexual difference 
in reaction to a general irritation, it is inconceivable that sex 
should affect the result of a structural injury of a cerebral 
centre. If males are more liable than females to suffer trau- 
matic aphasia it can only be ascribed to a greater general 
exposure to intracranial injuries. 

There were certain attendant symptomatic conditions so 
often present as to be in a measure characteristic. These were 
in frequency and in detail : 


Muscular disorders 27 

Paralyses 18 

Convulsions 4 

Muscular rigidity 5 


27 


Mental disorders distinctive of left prefrontal lesion 13 

Loss of impairment of special senses 4 

Six of the paralyses were hemiplegias, and the remainder 
were of the face, pharynx, or upper extremity. 

The frequency of these concomitant symptoms is quite 
comprehensible in view of the propinquity of corresponding 
centres of control to those of speech. The area in which all 
t ese centres are localized, the frontal and temporal convolu- 
Lons, m the island of Reil, and the margin of the Sylvian and 
o an 1 C ssures, is so limited that the usual comprehension 
itable° ° of them in a common lesion seems almost inev- 
involved of cases two or more centres were 

each other, buMviA different forms of aphasia with 

loss or impairment paralyses or with functional 

01 special senses. The right hemiplegia 
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which has been accounted a specially characteristic complica- 
tion of aphasia was noted in only 6 cases, and paralysis limited 
to the right upper extremity in 3 others. There was in one 
instance the exceptional occurrence of paralysis of a cor- 
responding extremity. The history of this case is appended. 
The paralyses were usually incomplete and often transient. 

The general symptoms were as varied as in cases of cere- 
bral injury in which the disturbance of speech was absent ; and 
in some instances no general symptoms were observed. No 
complicating symptoms, aside from those which were men- 
tioned as allied through community of lesion, was character- 
istic. As with other intracranial lesions that of the speech 
centres occurred with and without cranial fracture. There 
were 18 cases with fractured base, 4 with fractured vertex, 
and 8 in which no fracture had been sustained. The several 
forms of aphasia as they may co-exist in a given case cannot 
always be recognized on account of the concurrence of stupor 
or delirium, or as it sometimes happens because the patient 
speaks only in some unusual dialect for which no intelligent 
interpreter is obtainable. Their classification in the present 
series of cases so far as it was possible to be determined was : 


Motor Aphasia 7 

Sensory Aphasia 4 

Sensory Motor ^4 


Motor aphasia was noted in 5 other cases in which the 
pressure or absence of sensory disturbance could not be ascer- 
tained on account of a condition of delirium or dementia or 
by reason of an unintelligible dialect. The varied forms of 
aphasia, motor, auditory and visual including paraphasia and 
agraphia, were all represented in this series. Their manifes- 
tations, however, were not different from those which have 
been described in other reported cases. 

■ The aphasic condition was undoubtedly primap^ in ii 
cases, and secondary in 5 ; positive knowledge of the time of its 
occurrence in the remaining 14 was wanting on account of the 
persistence of early unconsciousness, delirium, or stupor, or 
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the lack of history prior to a late admission to the hospital. 
When known to be secondary it was first apparent from the 
second to the twelfth day; and in the doubtful cases it was 
first discovered within the same limits. 

Aphasia persisted till final unconsciousness in all the fatal 
cases, and till the patient's discharge from the hospital, a period 
varying from eleven days to five months, in 9 of the 24 cases 
which terminated in recovery. In the remaining 15 cases, 
nearly trvo-thirds of those in which the patient survived, all 
aphasic symptoms, except at times some slight hesitation in 
speech, disappeared in from tumlve days to three months. In 
five of those in which a notable degree of aphasia persisted 
at the time of last observation, improvement was still pro- 
gressive and gave promise of complete restoration of motor 
and sensory function. The statistical prognosis therefore in 
traumatic cases may be considered good — ^much better than 
when the speech defects result from embolism or thrombosis. 

Four of the 6 fatal cases afforded opportunity for post- 
mortem examination. The histories of 3 of these were detailed 
in the Monographs upon frontal localization, as was that of 
a case in which several forms of aphasia resulted from the 
growth of a tumor in the left frontal lobe. The relations of 
aphasic conditions to lesions in these cases is shown in the 
abstracts of histories which follow. 

Case LXXXVI. — Primary delirium wuth paraphasia at end 
of two hours, both of which continued till final coma at the end 
of thirty-four hours. This patient could utter single words cor- 
rectly, or a number of words in succession, each correct in itself 
but strung together without connection : as, “ water — father — 
who, or “ Jesus — now — who.” He also connected fragments of 
words as : “ en — is — other,” meaning Avhen is mother ; or “ ter^ — 
J, for water — ^Jesus. The clue was found in the words he con- 
stantly used. 

Lesions. Fracture and epidural hemorrhage confined to left 
occipital region and corresponding fossa ; thrombus in left lateral 
and superior petrosal sinuses ; moderate subarachnoid serous effu- 
sion ; laceration involving the exact width and whole thickness of 
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cortex of first and second left temporal convolutions, inches 
long, embracing the second and part of the third fifths of the first, 
and the middle portion of the second convolution, estimated from 
the anterior extremity ; small and deep laceration in the centre of 
inferior surface of same lobe ; small and shallow laceration at tip 
of the lobe, implicating all three convolutions ; similar laceration 
at tip of right temporal lobe involving second and third convolu- 
tions ; extensive laceration of inferior surface of left frontal lobe, 
extending from its anterior border to the optic chiasm and from 
the median line outward through first, second, and third orbital 
convolutions, and into the subcortex; cortical hemorrhage in 
middle portion of anterior fossae, extending over sella turcica into 
middle fossae ; general cerebral contusion indicated by hyperaemia 
and thrombi in the minute vessels. 

Case LXXXVII. — Paraphasia on the second day, followed on 
the third by aphemia which was permanent; later right hemi- 
plegia, left facial paralysis, and paroxysms of facial spasm which 
became general; no sensory speech defects. Death on the sixth 
day. 

Lesions. — Fracture through right middle fossa ; general men- 
ingeal and cerebral hyperaemia, excessive on the left side ; throm- 
bosis of minute cerebral vessels throughout cortex on the left 
side ; subarachnoid haeraatoma • derived from rupture of left 
Sylvian artery, and extending along Sylvian to median fissure, 
7cm. wide in its broadest part; subjacent cortex eroded; neu- 
roglia generally increased. 

Case LXXXVIII. — Primary unconsciousness which continued 
till second day; muscles spastic; pupils unsymmetrical ; lack of 
rectal and vesical control; single convulsion; aphemia discovered 
on the third day; visual aphasia and agraphia still later. Death 
on the eighth day. 

Lesions. — Fracture of right parietal bone from anterior in- 
ferior angle to parietal eminence ; epidural hemorrhage along line 
of fracture, with flattening and compression of the underlying 
convolutions; small hemorrhages into pia mater and subjacent 
cortex of the right frontal lobe, largest upon its inferior surface ; 
extensive laceration of anterior two-thirds of left temporal, and of 
inferior surface of left frontal lobe ; softening and infiltration with 
blood of inferior portion of first, second, and third left frontal 
convolutions ; entire destruction of left island of Reil ; areas of 
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softening extending from Sylvian fissure to posterior commissure; 
cortical hemorrhage covering whole frontal lobe ; general cerebral 
hyperaemia ; hemorrhages of considerable size in all parts of the 
pons. 

Case LXXXIX. — Primary unconsciousness and later mental 
derangements prevented examination as to speech defects until 
late in the third week; patient then paraphasic, and from that 
time was irrational or actively delirious and further examination 
was again precluded. There was no motor aphasia. 

Lesions . — Pachymeningitis interna and externa ; turbid serous 
effusion in basal fossK ; general cerebral sclerosis ; atrophy of both 
frontal lobes, more marked in the left; abscess involving left 
temporal, and anterior part of left occipital lobe. 

Case XC. — Tumor. — Motor, auditory, and visual aphasia; 
amusia and agraphia ; all well marked and permanent. Death in 
the fourth month. 

Lesions . — ^Tumor occupying anterior two-thirds of left frontal 
lobe; anterior border of Broca’s convolution compressed, atro- 
phied and forced backward, with substitution of tumor tissue for 
degenerated neural elements ; inferior border of second convolu- 
tion slightly involved. The cyst interrupted or displaced the 
efferent fibres of Broca’s convolution; and destroyed all associa- 
tion fibres which entered or left the third, and many of those of 
the first and second convolutions. The general tissue of the 
brain presented a normal appearance except in those parts invaded 
or compressed by the neoplasm. 

A point of interest in this case was a complete loss of a lan- 
guage acquired and constantly used in later years, and a reversion 
to one of childhood long since forgotten. He wrote and spoke in 
English as well as in French and German before his illness. 
After his coming to the hospital he spoke only in the Russian 
tongue which he had not spoken before in fourteen years, and 
was much annoyed that his attempts to speak in English or 
German failed. In still another case previously cited the patient 
had usually spoken in Norwegian, but when he regained the power 
of speech it was only English. He a little later recalled a few 
Xorwegian words, but their number was not increased. His 
English vocabulary was gradually extended. Both patients could 
understand the language which they could not speak. 
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These observations made in cases with necropsy are sup- 
plemented by eight others in which the cranium was opened in 
operative procedure. Five were cases of compound fracture 
and three of explorative operation; all in the left fronto- 
parietal region. Cerebral laceration in the speech area existed 
in all the cases of compound fracture, but was discovered in 
none of those subjected to explorations. In one of the 
exploratory cases a minute pial clot with normal cerebral sur- 
face was disclosed; in a second, in which a large area was 
exposed, the dura mater was tense but on incision no lesion 
was apparent; and in the third there was temporary lack of 
cerebral pulsation, but again there was no evident gross lesion. 
In all the operative cases save one the patient survived. 

There were cerebral lacerations corresponding to pre- 
existing aphasic conditions in all the cases with necropsy, and 
in three of those with operation for the relief of compound 
fracture. There were further lacerations in 5 of the 8 cases 
to which there had been no corresponding form of aphasia; 
but in each instance the discrepancy was more or less explic- 
able by the persistence of unconsciousness, delirium, or other 
mental defect. In the two remaining compound fractures the 
site of injury was distant from the recognized centres of the 
speech defects observed ; and as already stated no gross lesion 
was discovered in either of the cases in which aphasia was a 
symptom and exploratory operation was made. 

There is no reason so far as these cases are concerned to 
question the accuracy of the generally accepted localization of 
centres of control for speech and allied forms of expression; 
but in several of the cases cited there is conclusive evidence 
that no gross lesion is essential to their loss. The case of 
tumor in the frontal lobe in which every sensory aphasic con- 
dition was strongly pronounced and in which lesions were 
strictly confined to the frontal lobe is a marked instance. It 
has been assumed that in the known or probable absence of 
cerebral laceration aphasia may result from the compression 
exerted by a hemorrhage. This assumption is neither sub- 
stantiated by facts nor sustained by theoretical considerations. 
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There are in the present series of cases many in which, with 
consciousness retained and speech conditions normal, a con- 
siderable hemorrhage was found to extend over the speech 
area and there was no case in which, from cumulative hem- 
orrhage in the same region consciousness was gradually lost 
before death or relief by operation, in which aphasic symp- 
toms were obsen^ed at any time in its progress. There have 
been cases reported in which motor and perhaps other forms 
of aphasia have been attributed to small localized hemor- 
rhages, but none in which lesion of the brain tissue has been 
excluded. In a case previously quoted,^" a limited superficial 
hemorrhage rvas regarded as the cause of a motor aphasia; 
and though some improvement resulted, the continuance of 
the aphasic conditions for years afterward indicated a deeper 
seated lesion unrelieved by operation. The effect of a limited 
cortical hemorrhage would necessai'ily be lost in that of the 
underlying laceration and inevitable adjacent limited contusion. 

Compression to be effective must be exerted with firmness 
and precision. The compressing force in epidural hemor- 
rhage is so diffused and minimized by the fibrous shield of 
dura mater that even when excessive it is deficient in both 
essential conditions. It may be said in general that no form 
of intracranial hemorrhage can reasonably be expected to so 
compress a very limited cerebral area as to destroy its func- 
tional activity ; when large the compressing force is too diffuse, 
and when small too slight to be efficient. Aside from this 
consideration the loss of consciousness which must always 
attend any large intracranial hemorrhage whether epidural or 
subdural, will of itself abrogate speech and all other manifes- 
tations of intellectual life. 

It seems to be well established, therefore, that in aphasia, 
as with many other focal symptoms, there are many cases in 
which the essential lesion must be sought in some structural 
change invisible upon ordinary inspection, or at the most indi- 
cated only’- by some circulatory’- disturbance. The recovery of 
the patient in so large a proportion of cases, and the frequent 

~ Lib. cit. ~ 
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Strict limitation of the defect to a single one of its phases as 
well as its often transitory nature must serve to strengthen 
the conclusion that it is independent of the grosser forms of 
injury. 

The comparatively short duration of aphasic conditions in 
some instances is illustrated in the two cases which follow. In 
two others, one of motor aphasia, and the other perhaps involv- 
ing some sensory defect, it did not extend beyond the fourth 
day. 

Case XCI. — A man 38 years of age was admitted to the hos- 
pital in an intoxicated condition, with no history and with profuse 
hemorrhage from the left ear. On the second day he was men- 
tally confused and suffered much from vertigo and general head- 
ache. He was unable -to state the place of his employment, and 
could only suggest his occupation of waiter by indicating in dumb 
show the use of a corkscrew. There were no pupillary symptoms 
at any time, no loss of rectal or vesical control, and no muscular 
disorders. On the seventh day his condition was in all respects 
normal. His temperature ranged 99.2“, 100°, 98°. 

Case XCII. — A man who had been struck upon the head with 
a bottle was primarily unconscious ; but on arrival of the ambu- 
lance had recovered consciousness. He could not give his name 
in speech but could write it. Motor aphasia with no sensory 
defect continued for eight days without general symptoms. He 
had sustained a fracture in the left temporoparietal region for 
which he was trephined and the osseous fragments were elevated 
and some small pieces removed. There was no evident intra- 
cranial lesion beyond a slight epidural hemorrhage. 

There was no instance of the exceptional occurrence of left 
hemiplegia, but there was an instance of paralysis of the left face 
and left upper extremity which belongs to the same category and 
is susceptible of the same explanation without the necessity of 
supposing a cerebral anomaly — for the patient was not left-handed. 
There were probably bilateral lesions in this case, as has been 
often noted in other cases in which post-mortem examination was 
made. 

Case XCIII. — The patient, a man 46 years of age, was 
knocked down in the street and was at once admitted to the hos- 
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pital with paralysis of the left face and left upper extremity, 
slightly dilated and immovable pupils, and normal reflexes. He 
was semi-conscious; his temperature was 95°, pulse 60, and respi- 
ration 24; and he had no extracranial hemorrhages. On the 
second day he was incoherent and at times wildly delirious. On 
the third and fourth days his mental ' condition improved and 
motion in the upper extremity was restored. On the sixth day 
he became rational, could repeat single words when dictated, but 
could not recall his name. On the day following he could remem- 
ber one of his names, but could not write it, and could not recall 
with certainty the names of familiar objects, and could not 
always repeat words or the names of things on dictation. Facial 
paralysis disappeared, but ptosis and diplopia persisted. On the 
tenth day he could repeat his full name and he could answer most 
questions with some hesitation. 

The analysis of so large a number of cases, observed under 
similar conditions, could hardly fail to disclose some new facts 
in pathology and symptomatology, and to accentuate some 
others which were perhaps already known. The independence 
of the symptoms of cranial fracture and of intracranial lesions, 
the intervention of the sympathetic system in the production 
of symptoms of intracranial injury, and the relations of tem- 
perature to consciousness and in general to prognosis and 
diagnosis, are some of the more important of its disclosures; 
but the one fact of paramount importance which it establishes 
is that the essential lesion is the same in every class of intra- 
cranial injuries, and that it is a structural change 'in the cel- 
lular elements; that lacerations and hemorrhages are acci- 
dental, and not essential ; that whatever influence these lesions 
may have in determining the more intimate pathological con- 
dition they are but a part of a general contusion which may 
equally occur in their absence. This is the inevitable conclu- 
sion which has resulted from the examination of every symp- 
tom in detail, focal as well as general, since in each instance 
many cases were found with no other gross lesion than a more 
or less well pronounced circulatory derangement or even with 
no evident change at all. 



INJURIES O-F THE KIDNEY * 
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Surgeon to the New York Hospital. 

On account of the position of the kidney in the abdomen, 
protected as it is by the spinal column, by thick layers of 
muscles, and by the thoracic wall, great force is necessary to 
injure it from behind; and its deep position protects it also 
from all but extreme degrees of violence from in front. Ac- 
cordingly, injuries of the kidney are comparatively rare. In 
battle, injuries of the kidney, as the result of gunshot wounds, 
are probably fairly common, but in most of the cases asso- 
ciated grave injuries of the spine and of the abdominal viscera 
so commonly co-exist that the wounds rarely come under the 
care of the military surgeon. In civil life, also, gunshot and 
stab wounds of the kidney are relatively rare injuries. Con- 
tusions and ruptures of the kidney, as the result of blunt vio- 
lence without external wound, are much more common; only 
very rarely are injuries of the kidney by blunt violence asso- 
ciated with an extensive contused and lacerated wound. As 
might be expected, all the forms of kidney injury are far more 
frequent in males than in females, and they are more frequent 
during the second and third decades of life than earlier or 
later ; although in large cities, like New York, where run-over 
accidents are so common, a considerable proportion of the rup- 
tures of the kidney occur in children. A large proportion of 
all subcutaneous injuries of the kidney are associated with 
grave traumatisms to the other abdominal viscera, to the spine, 
etc. Kiister collected the statistics of 306 cases of injury to 
the kidney without external wound. He found that the right 
kidney was injured more often than the left, and that 93.98 
per cent, of the cases were males, 6.02 per cent, females. A 


*Read before the New York Surgical Society, May 12, 1909. 
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nearly similar proportion existed among children under fifteen 
years of age. Of these, there were 41 cases, and 33, or 80.48 
per cent., were boys; only 8 were girls. Kiister explained tlic 
infrequency of kidne}'- injuries in the female not only by their 
less active mode of life and less frequent exposure to external 
wolence, but also on account of the fact that the broader 
pelvis and more prominent crests of the ilia in women served 
to protect the kidney from direct ^violence. Further, that 
.women usually have a thicker layer of fat; that their corsets 
also probably serve to protect them to some extent. The 
rarity of injuries of the kidney may be illustrated by the fol- 
lowing facts: From January i, 1890, to October i, 1898, only 
7 cases of injury to the kidney, requiring operation, entered 
the Roosevelt Hospital in the city of New York, a hospital 
where the accident service is very large. A number of cases 
of injury of the kidney other than these were treated in the 
hospital by conservative measures, the kidney lesion not being 
severe enough to merit operation. Of the cases operated upon, 
all were males, and all but 2 were young adults; the ages 
ranged between twenty-eight and ten years. In 5 of the cases 
the injury of the kidney was caused by the patient falling some 
distance and striking against some hard object, which injured 
the loin or the lateral wall of the belly. One case was crushed 
between two cable cars. In the seventh case the patient, who 
uas riding a bicycle, collided with the shaft of a wagon, which 
penetrated his right pleura, diaphragm, peritoneum, liver, and 
caused a contused and lacerated wound of the right kidney 
(Dr. Robert Abbes case). Thus 6 of these cases were sub- 
cutaneous injuries. Since 1898 only 6 cases of injury of the 
'jdney requiring operation have come under’ my personal ob- 
servation. One was a rupture of the liver, the kidney, and the 
ung. The patient, a child of nine years, survived. One was 
a rupture of both kidneys, ending fatall3^ One was a laccr- 
ated u^ound of the kidney, produced by a fractured twelfth rib; 
t e roken end of the rib penetrated the substance of the kid- 
ney. A fourth was a gunshot wound of the kidney, associated 
wjth ^rounds of the intestine, diaphragm, and lung. The 
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patient died. One was a stab wound of the kidney, requiring 
suture. One was a subcutaneous laceration of the kidney, 
requiring nephrectomy on account of persistent bleeding. I 
recall an unusual case seen by me when I was house surgeon 
in Bellevue Hospital in the service of Dr. Frank Hartley, a 
stab wound in the right loin, which opened the peritoneal cav- 
ity, wounded the liver, and made a deep cut into the substance 
of the right kidney. The knife entered between the ninth and 
tenth ribs, midway between the mammary and axillary lines, 
and transversed the right kidne}’’ from the outer to the inner 
border. A small urinary fistula pei'sisted for six months. 

In 1896 Keen tabulated 155 cases of injury of the kidney. 
Of these, 19 were gunshot wounds, 8 were penetrating wounds 
of other descriptions, 118 were subcutaneous ruptures, 6 trau- 
matic hydronephrosis, 2 partial nephrectomy for rupture, 2 
ruptured ureter (pelvis). From these statistics one sees that 
subcutaneous ruptures of the kidney are far more common than 
open wounds. The injuries to the kidney substance vary much 
in severity, from slight contusions, attended by only a small 
amount of hjematuria, to severe crushing injuries, in which 
the kidney may be pulpified or tom completely in two. The 
causes of rupture of the kidney are falls from a height in 
which the individual strikes some more or less prominent hard 
object, thus injuring the kidney by direct violence; or sudden 
and very forcible flexion of the trunk upon itself as the body 
strikes the ground. Other causes are blows upon the loin or 
the front of the abdomen, and sometimes violent muscular 
effort. The cases which I have seen of rupture of the kidney 
have been chiefly from falls or run-over accidents. Several 
cases of rupture of kidney from muscular violence have been 
obsen^ed. Thus, Clement Lucas reported the case of an elderly 
man who was walking behind a wagon loaded with lieaAq’’ 
sacks; one of these fell to the ground, and he endeavored to 
catch it by grasping it suddenly with both hands. He felt a 
severe pain in the left side of the abdomen and back, and 
passed blood with his urine. A second case was reported 
by Campbell. A young girl of fourteen bent her body forcibly 
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to the left side while jumping over a hedge. She immediately 
experienced severe pain in the region of the kidney, and 
passed blood with her urine. 

While the mechanism of ruptures of the kidneys by direct 
Adolence, the result of crushing injuries or blows upon the 
front of the abdomen or the loin, is sufficiently clear, other 
cases of ruptures of the kidney occur in which the violence is 
exerted against some distant part of the body, as when the 
patient falls from a height, and suddenly flexes the trunk 
violently, either anteriorly or to one side. Ruptures of tlie 
kidney under these conditions have been explained by the 
theory of hydraulic pressure, sometimes by the pressure of the 
ribs. Unquestionably when the lower ribs are broken the 
kidney may be wounded, as in the case of my own cited above. 
It is comprehensible that as the result of a sudden violent 
commotion of the body the kidney might be projected by its 
own inertia against the transverse processes of the vertebrae, 
and thus injured. The explanation of ruptures of the kidney 
by hydraulic pressure was made satisfactorily by Kiister, 
who tried a number of experiments upon kidneys removed 
rom the body and produced ruptures of various kinds, indicat- 
ing t rat a sudden increase of hydraulic pressure was the cause 
o t e rupture. He also found that even in the bodies of 
o persons after the intestine had been removed sudden violent 
p ^sure^ upon the lower ribs of the left side caused the ribs 
o end inward and to come into contact Avith the kidney. In 
ip ures o t e kidney from hydraulic pressure the lines of rup- 
re usually radiate from the hilum toward the twelfth rib. 

kidney from muscular violence, it is 

me lat t e muscles acting upon the lower ribs cause them 

spinal^column^^^' compress the kidney against the 


p nnmK ^ ^^J^cter of the injury to the kidney varies, as stated, in 
twn a cases which I have personally seen, in 

from transverse fissure of the kidney existed, running 

comoletpl convex border. In one the kidney was 

completely torn m two at about its middle. In one a contusion 
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of the kidney existed without rupture of the capsule, but with 
the laceration of an artery in the kidney substance of consider- 
able size, so that an arterial hsematoma or traumatic aneurism 
was produced, which bled the patient nearly to death in the 
course of about four weeks. In another case, operated upon 
in the Roosevelt Hospital by. Dr. Frank Hartley, there was 
rupture of the kidney capsule, the kidney itself was extensively 
contused, and a very large hemorrhage had occurred into its 
interior, so that the organ was greatly increased in size. Much 
of the disorganization of the kidney substance had probably 
been caused by the pressure of extravasated blood. In an- 
other case, a child of ten years had a severe injury from a 
fall upon the right loin and suffered from marked hEematuria. 
Exposure of the kidney for septic symptoms two weeks after 
the injury discovered a necrotic area in the substance of the 
kidney, rounded in shape, an inch in diameter, and about half 
an inch deep. In another case, where a man was crushed 
betrveen two ca.ble cars and developed some weeks later septic 
symptoms, a large tumor formed in the right loin ; the kidney 
was found completely disintegrated at the time of the 
operation. 


SUBCUTANEOUS INJURIES OF THE KIDNEY. 

The various grades of subcutaneous injury to the kidney 
were classified by Schede into five groups : 

1. Injury of the Fatty Capsule of the Kidney and of the 
Fibrous Capsule without Injury of the Kidney Substance. — In 
these cases there is usually a moderate effusion of blood be- 
tween the kidney and its fatty capsule; the latter is more or 
less extensively infiltrated with blood, and may subsequently 
become thickened and indurated from the formation of new 
connective tissue. Occasionally the hiematoma results in the 
formation of a cyst. 

2. Contusion of the Kidney with Hemorrhage. — Contu- 
sion of the kidney substance with hemorrhage occurs, some- 
times without gross lesion, sometimes with the formation of 
solitary or multiple fissures in the kidney, which may be trans- 
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verse or radiating, and are seldom parallel to the long axis oi 
the organ. The ruptures do not extend into the renal pelvis. 
Such injuries of the kidney, although they may be accom- 
panied by marked symptoms and hasmaturia, which may be 
profuse, rarely result fatally unless they become infected, or 
unless a considerable blood-vessel is torn with the formation 
of a traumatic aneurism. 

3. Fissures, Single or Multiple, hi the Kidney Substance, 
for the Most Part Radiating from the Hilwn, but Extending 
into the Renal Pelvis. — In some of these, as in one of my own 
cases, the kidney may be completely torn in two. These cases 
are attended by profuse hemorrhage into the surrounding 
structures, into the fatty capsule, into the retroperitoneal tis- 
sues, or if the peritoneum in front of the kidney is also 
ruptured, into the abdominal cavity. The tendency of such 
hemorrhages is to spread downward into the mesentery of the 
small intestine, along the course of the spermatic vessels to the 
groin, into the scrotum, into the labia majora of the female, 
into the pelvis, and to appear superficially in the skin of the 
abdominal wall. These cases are very serious. The accom- 
panying extravasation of tire urine forms a dangerous com- 
plication; a considerable tumor is usually present in the loin 
after a few days. Hgsmaturia may be absent, since the ureter 
is often plugged by a clot of blood. As a rule, unless oper- 
ated upon, septic symptoms develop as the result of infection 
of the mixture of blood and urine, with the production of a 
arge abscess or of a widespread necrotic inflammation of the 
retroperitoneal tissues. Late secondary hemorrhages may 

occur as the result of the necrotic process, and such may be 
fatal. 

f. Pulpidcation of the Kidney.— In these cases 

le 1 ney is extensively lacerated and tom, and considerable 
pieces of kidney tissue may be completely separated from the 
rest o the organ. The result is not dissimilar to class 3. Un- 

ss operated upon these patients die of hemorrhage or of 
septicaemia. 

5. Injuries of the Kidney, accompanied by Rupture of the 
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Renal Vessels^ Rupture of the Ureter, or Tearing Away the 
Vessels and the Renal Pelvis from the Kidney Itself. — In 
these cases, unless operated upon at once, death ensues from 
hemorrhage or from necrotic and putrid inflammation and 
septicsemia. 

A sixth class might be added in which, in addition to the 
injury of the kidney, extensive multiple injuries of the other 
abdominal viscera or of the lung occur, and while always grave 
injuries, some of them are saved by prompt operation. 

Symptoms, Course, and Diagnosis of Subcutaneous In- 
juries of the Kidney. — Since most cases of rupture of the kid- 
ney occur as the result of extreme degrees of external violence, 
the symptoms of more or less pronounced shock are usually 
present immediately after the injury, and are due, as in other 
cases of severe injury to the belly, to the violent mechanical 
disturbance of the sympathetic and abdominal plexuses of 
nerves rather than to any injury of the kidney itself. In 
other cases the symptoms of shock, even after very severe 
injuries of the kidney, may be entirely absent; the individual 
may continue to walk about, or even to work for several hours, 
until he begins to feel faint from internal bleeding, or until his 
attention is attracted to the presence of blood in his urine. 
Accompanying the shocic, when present, nausea and vomiting 
are commonly observed, together with the other symptoms of 
shock. 

Pain. — Following injuries of the kidney, severe pain is 
usually present at the time of the. accident, although it may at 
first be slight, and gradually increase in intensity, as the effused 
blood causes tension and undue pressure upon the nerves of 
the kidney and its capsule, and upon the sensory nerves after 
their exit from the spinal column. The pain is referred to the 
region of the kidney, and often radiates downward along tire 
course of tire ureter into the bladder, the external genitals, 
and the inner surface of the thigh. External signs of injury 
in the neighborhood of the kidney may be present or absent; 
such may be abrasions, ecchymoses, the signs of a fractured 
rib, etc. Extreme tenderness over the injured kidney is pres- 
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ent in all cases. If blood is poured out in considerable quan- 
tity in the vicinity of the kidney, a tumor mass will be formed 
behind the peritoneum, which may gradually increase in size 
for hours or days, and may extend well down to the umbilicus 
to one side of the median line, and be felt as a distinct tumor 
mass or as a mere sense of diffused resistance, on palpation. 
Such effused blood may appear after a day or more upon the 
skin of the lower abdomen, in the region of the inguinal canal, 
in the scrotum, in the fold of the groin. Usually, if the effu- 
sion of blood is considerable, the patient will lie with the thigh 
of that side flexed to relieve the tension of the muscles of 
the back and of the abdominal wall. 

HcBinaturia . — ^The most characteristic sign of injury to the 
kidney is the presence of blood in the urine. It is to be borne 
in mind, however, that in several groups of cases haematuria 
may be slight or absent. If the injury of the kidney involves 
merely the fatty capsule and the fibrous capsule without crush- 
ing or tearing the kidney substance, no blood will appear in' the 
urine. ^ In ver}-- severe injuries of the kidney — namely, those 
in which the ureter is torn across, or in which the ureter is 
soon plugged by a blood clot — ^the quantity of blood in the 
urine may be small, microscopic, or even absent. In the cases 
w ere the ureter is plugged by a clot the appearance of blood 
inay e delayed for many hours or may be intermittent In 
tiese c^es attacks of renal colic may occur, followed by the 
evacuation of blood casts of the ureter. If the bleeding pro- 
ceeds rapidly down the ureter into the bladder, the appear- 
ances will vary in different cases. The patient may urinate 
blood in large quantities mixed with urine. If the bladder was 
empty at the time of the accident, the organ may fill up \vith 
pa y coagulated blood. In these cases the patient will suffer 
intense pain in the region of the bladder, will have a constant 
esire to urinate. The contractions of the bladder wall may, 
ov e^ er, e insufficient to force the clotted blood through the 
ira, so that complete retention may occur with the forma- 
on o a tumor above the pubes by the distended bladder. In 
er cases t e patient may be able to empty the bladder partly, 
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and will pass urine mixed with blood. From time to time the 
orifice of the urethra will be plugged by a clot and the stream 
of urine intermpted, causing severe pain. In these cases it 
may be necessary to empty the bladder with an evacuator, or 
to suck it out with a large hand syringe and a large metal 
catheter having one or more unusually wide eyes. In many 
cases the quantity of blood entering the bladder will be small; 
the urine will simply be colored slightly or deeply, and will 
appear not bright red, but smoky or a dull brown color, indicat- 
ing that the blood has been in contact with the urine for some 
time. It is, of course, important to distinguish whether the 
blood comes from the bladder or from the kidney. This is 
sometimes possible. Usually in hemorrhage from the kidney 
the urine is evenly mixed with blood; in hemorrhage from 
the bladder, on the other hand, the last portion of urine passed 
often contains more blood than the first. The diagnosis may 
also be made by washing out the bladder. The bladder once 
evacuated and washed clean, if the hemorrhage comes from 
the kidney, further washings will be clear or but slightly 
stained with blood. If the hemorrhage comes from the blad- 
der, repeated washings will usually appear blood-stained, since 
the mechanical distention of the bladder by the fluid introduced 
will usually be sufficient to keep up or to inaugurate fresh bleed- 
ing. The cystoscope will enable one to clear up the diagnosis 
in doubtful cases. If the hemorrhage comes from the bladder, 
the fluid medium will usually become opaque almost at once; 
if from the kidney, gushes of bloody urine, in case the bleed- 
ing is still going on, may be seen proceeding from the orifice 
of one or other of the ureters ; or a clot may be seen adhering 
to the orifice of one ureter. If the bleeding has permanently 
or temporarily ceased, the cystoscopic field may be so clear as 
to enable us to eliminate the bladder as the source of blood. 
The passage of cylindrical blood casts of the ureter per ureth- 
ram, while characteristic of renal hemorrhage, is inconstant. 
When the quantity of the blood in the urine is very large, it 
is seldom possible to malce a differential diagnosis as to its 
source from microscopic examination. Injuries of the kidney 
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are usually followed by a traumatic nephritis, and after a 
hemorrhage from the kidney has ceased, examination of the 
urine will often detect hyaline casts, sometimes containing 
granules, sometimes red blood cells and renal epithelium. 
Such a traumatic nephritis is associated with an albuminuria, 
and the quantity of albumin is greater tlian can be accounted 
for by the small quantity of blood present. Polyuria is fre- 
quently present in these cases. Traumatic nephritis is some- 
times associated with oedema of the extremities, and even with 
generalized oedema. This is, however, a relatively rare occur- 
rence. In the very extensive ruptures of the kidney the symp- 
toms of internal hemorrhage may be present of any possible 
grade. In the worst cases the symptoms of progressive 
ansemia may increase from hour to hour, and unless operated 
upon the patient may bleed to death in a very short time. In 
such cases the local signs of the formation of a tumor mass in 
the region of the kidney will be marked. If the peritoneum 
has been ruptured, in addition to the signs and symptoms of 
hemorrhage, there will be evidences of an accumulation of 
blood in the peritoneal cavity. The hemorrhage following 
contusion of the kidne)'- may be intermittent, notably if a con- 
mderable artery is torn without rupture of the kidney capsule. 

his is well illustrated by the following case observed in the 
Roosevelt Hospital in 1894: 


The patient was a boy, aged sixteen years. A week before 

coming to the hospital he had fallen, while running, against 

injured his right loin. He did not 

wlip/ ^ walked a considerable distance to his home, 

He remained during the following week. 

fdtntl , T ™ ‘he ecddenl Upon 

toissron to the hospital his temperature was 99" F., his pulse 

in twenKt.f passing a diminished quantity of urine, 14 ounces 
container^^'^^ slightly brownish in color, and 

re^r nf of blood. There was pain in the 

nSv tenderness, and muscular 

better ^ h i^ospital at the end of the three days feeling 

better, and desiring no further treatment. Twelve days later 
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he returned. On the preceding day he had passed a large 
amount of blood per nrethram. There was no tumor in the loin 
nor noticeable tenderness. At this time his pulse had become 
rapid, no. He had a slight amount of fever. His urine con- 
tained some blood. Upon the two following days he passed 
a considerable quantity of blood with the urine. The bleeding 
continued during the next five days with the symptoms of 
progressive anaemia. Three weeks after the accident his right 
kidney was removed. The kidney was slightly enlarged. There 
was a bulging tumor at the centre of its convex border. Upon 
incising the kidney a considerable cavity was found in the kidney 
substance, an inch and a half in diameter. This cavity contained 
a globular clot of bright blood, inclosing firm clots and masses 
of fibrin, partly decolorized. In the wall of the cavity the open 
mouth of an artery of considerable size plugged with a soft and 
recent thrombus was discovered. The capsule of the Icidney 
was not ruptured. 

The course of a case in which tlie kidney was torn com- 
pletely in two will serve to illustrate another type. 

The patient was a man, aged twenty-two years, who was 
admitted to the Roosevelt Hospital, February 7, 1898. On the 
day of admission he had fallen, while walldng along a beam, a 
distance of six feet, and had struck with his left loin on the end 
of a post. He suffered sudden, sharp pain in the loin, and exhib- 
ited symptoms of shock. Upon admission to the hospital, ex- 
amination showed a large, robust man. He was very pale. His 
pulse was soft and slow, 72 beats per minute. Temperature 
normal. There was marked tenderness in the left loin over 
the kidney and abdominal rigidity in front. There was dulness 
on percussion in the left loin, extending forward as far as t e 
vertical plane, passing through the anterior superior spine o 
the ilium. Half a pint of nearly pure blood was removed from 
the bladder by a catheter. The urine for the next two days was 
continuously bloody. The third day after the accident the blood 
had nearly disappeared from the urine. The patient 
foundly anaemic. He developed a septic temperature, _ ■> 

his pulse was 1 1 5. There was pain, rigidity, and marked bu gmg 
of the abdominal wall in the left hypochondriac region an p 
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teriorly. On this day I removed his kidney through a cut parallel 
with the border of the ribs. Upon approaching the kidney a 
large retroperitoneal haematoma was opened, containing nearly 
a quart of fluid blood. At the bottom of this cavity the kidney 
was found torn transversely completely across into two equal 
portions. The torn edges and the adjoining Icidney substance 
were extensively pulpified. The kidney was removed. Blood 
entirely disappeared from the urine after the operation, and thirty- 
four ounces of urine were passed during the first twenty-four 
hours. The patient made an uninterrupted recovery. 

The following case histoiy illustrates that a serious subcu- 
taneous rupture of the kidney may be attended by trifling 
symptoms at first. In this case the kidney and the pelvis of 
the ureter Avere tom by a fall against a hard object. 

The persistent hemorrhage would, no doubt, have caused 
the patient’s death had not the kidney been removed. 


A. C., male, aged fifty-nine years, native of France, a cook. 

On July 6, 1907, at about 7 a.m., he was lowering a small 
cart down some stone steps. He stumbled and fell a distance of 
only two or three steps, striking on his left side against the edge 
of the lowest step. He experienced a sharp pain in his side, but 
arose, went about his work, and did not consider himself seri- 
ously hurt. He had some pain, like a stitch, in his left side, some 
difficulty in taking a deep breath, and that was all. Nearly eight 
hours later he had a strong desire to urinate; he went to the 
closet; urination was difficult and painful, and he observed that 
his urine was deeply stained with blood. 

He sent for and was brought to the New York Hospital in an 
ambulance. 


On Admission . — Patient is a large, stout, and fat man. Skin 
and mucous membranes normal in appearance. There is a frac- 
ture of the tenth rib on the left side about three inches from its 
anterior extremity. 

Abdomen . — ^There is tenderness beneath the free border of the 
ribs in the left hypochondrium, and tenderness in the lumbar 
region of the same side. Temperature, 98.2° F. ; pulse, 76; res- 
pirations, 20. The patient urinated liquor of a dark wine-color. 
The patient entered the service of Dr. F. W. Murray. He Avas 



INJURIES OF THE KIDNEY. 


727 

kept quiet in bed. His urine continued bloody. On the eleventh 
day of- July, four days after admission, his haemoglobin was 60 
per cent. ; on the seventh day after admission it was 58 per cent. ; 
on the ninth day after admission it was 52 per cent. On that 
day the left kidney was exposed by Dr. Murray through a five- 
inch incision parallel with the twelfth rib. The fatty capsule of 
the kidney was found infiltrated with blood. The kidney itself 
appeared swollen in its lower half. The capsule propria was 
incised and the incision gave exit to blood clots. The hasmatoma 
was cleaned out and the wound in the capsule drained by a strand 
of gauze. Suture of the external wound. The patient then fell 
under my care. From July i6th until July 19th the patient con- 
tinued to pass bloody urine. He suffered from painful and diffi- 
cult urination and much vesical tenesmus. On this day I again 
exposed the kidney through the same incision. A jagpd rent 
was found in the posterior surface of the kidney near lower 
pole. The tear extended from a point an inch and a half distant 
from the hilum inward and opened the pelvis of the ureter for a 
distance of an inch. The borders of the rent in the kidney sub- 
stance were friable and appeared to be necrotic. e 
was removed. The patient made a good an sa is 
valescence. In addition to the lesions described, tke ^ 

tained several small areas of contused tissue resembling infarcts. 

These areas were necrotic. 

operative Indications. -Only the more severe subcu- 
taneous injuries of the kidney demand immediate operatic , 
indications being the rapid development of the genera s) 
toms of hemorrhage — ^namely, acute progressive ansem 
the formation of a tumor mass surrounding t le 1 . 

bined with such symptoms or alarming hemornat,e 
the ureters and bladder. A good many o t e 
the kidney substance is contused but the capsu e is 
tured, and where the contusion does not exten in ^ 
pelvis, are attended by only a moderate amount o . 

which gradually subsides, and is followed by a return 
In the cases where a. considerable artery is torn, 
mation of an arterial hsematoma in the kidney, £qi- 

rhages of a severe grade constitute a positive m 



ALEXANDER B. JOHNSON. 


728 

operation. In those cases where the capsule of the organ is 
torn and where blood and urine are extravasated into the sur- 
rounding tissues in the absence of indications for immediate 
operation on account of hemorrhage there will develop in 
the course of days or weeks septic symptoms which are accom- 
panied by characteristic signs: The fonuation of a boggy, 
tender tumor in the loin, profound prostration, etc., and in 
these the operative indications will become quite plain. In the 
cases attended by severe degrees of shock, or accompanied by 
injury of other important organs, the operative indications 
must be diagnosticated upon general principles. The surgeon 
will seek to differentiate the symptoms of shock and hemor- 
rhage. If the sjnnptoms of shock are gradually recovered 
from in the course of hours, the surgeon may safely wait, 
unless the amount of bleeding from the kidney is alarming or 
unless the symptoms of intei'nal hemorrhage are manifest. 
Those ruptures of the kidney, accompanied by laceration of 
the peritoneum and extravasation of blood into the peritoneal 
cavity, will be attended by the symptoms of peritoneal irrita- 
tion, and, if not operated upon, by peritonitis. The general 
signs and symptoms of severe abdominal injury, the history 
of the accident, the presence of severe abdominal pain, rigidity 
of the abdominal wall, will furnish indications for immediate 
operation, as in other injuries of the abdomen. 

INCISED AND STAB WOUNDS OF THE KIDNEY. 

Incised and stab wounds of tlie kidney are rare injuries 
as compared with subcutaneous lacerations. The recorded 
cases in modern publications appear to number less than one 
hundred. In the American Civil War no case of incised or 
punctured wound was recorded (Otis). The wounds have 
been produced by cuts and thrusts with knives, daggers, bay- 
onets, rapiers, scythes, scissors, rarely by impalement on sharp 
.stakes; in one case (Murphy) a man fell upon the handle of 
a hayfork, which entered the rectum, penetrated the colon, 
and crushed the upper pole of the left kidney. In Abbe’s 
case the pole of a wagon entered the thorax, wounding the 
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pleura, liver, and kidney. The wounds have varied in size 
from narrow punctures to incisions wide enough to permit the 
prolapse of kidney. W ounds made in front have usually been 
complicated by injury of other abdominal viscera. Wounds 
made from behind usually involve the pleura, sometimes the 
liver. 

SigiiSj Symptoms^ and Diagnosis of Incised and Stab 
Wounds of the Kidney . — From the size, situation, and depth 
of a wound, injury of the kidney may be visible on inspection 
or palpation. In other cases the injury may be inferred more 
or less certainly from concomitant signs and symptoms, oi 
from the character and length of the instrument which pro- 
duced it, the degree of violence, and the direction of its 

application. . . 

The free escape of urine from the wound indicates injury 
of the kidney, involving the pelvis or a wound of the ureter , 
hsematuria unll usually co-exist. In wounds of the 
substance merely, both of these signs will usually e a sen , 
or a small amount of transient hsematuria alone may 
Urine escaping from the external wound, either a one or ® ’ 
with blood, may be recognized by the urinous or 
odor soon developed in the saturated dressings. ^ 
situation, and shape of the wound in 
unfavorable for its escape, the urine wi ^ 

into the perirenal tissues or into the ^ g case 

septic inflammation or a peritonitis w.ll 
may be, giving rise to characteristic the loin, 

localized pain and tenderness, a boggy irritation 

fever, prostration, etc., or evidences o gac. 

if the extravasation has taken place m pelvis is opened, 

Hcematiina . — As stated, when the inimediate, 

the appearance of blood in the urine may -vvound, is 

and this sign, together with the a wound of ■ 

almost certain proof of a wound o jjjematuria may 

the ureter or its pelvis is the sole alterna 1 ureter or 

be absent if the cortex only is Avoun , ^ bv a 

pelvis is completely divided, or 


if the ureter is plug^ged b) 
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dot, or if a large renal vessel be divided, so that much blood 
escapes into the peritoneum, into the perirenal tissues, or exter- 
nally. In some cases blood Avill accumulate in the bladder, 
giving rise to vesical tenesmus and frequency, sometimes to 
retention, as described under Subcutaneous Injuries of the 
Kidney. Hsematuria may be delayed for hours, even for days, 
and may be small in amount, or so severe as to cause death 
from loss or shock. 

The symptoms of shock and the general symptoms of 
hemorrhage may be present or absent, and possess no distinc- 
tive diagnostic importance. 

Pain . — ^Incised wounds of the kidney are not necessarily 
very painful. The external wound causes pain similar to that 
of any wound, but the wound of the kidney itself is not accom- 
panied by severe pain unless the tension of the capsule of the 
organ is increased by blood extravasated beneath it, or unless 
the pelvis or ureter is plugged by a clot ; there will then occur 
severe pain of a spasmodic character, a typical renal colic, often 
associated with nausea and vomiting. The pain radiates 
downward along the ureter into the groin and testis; the latter 
is retracted. The development of wound infection, of urinary 
infiltration, or of peritonitis will be accompanied by pain of a 
character described elsewhere. 

To sum up the early diagnostic features of wounds of the 
kidney I quote from Henry Morris : 

(i) That a wound of the renal region followed by the 
escape of urine through the wound is conclusive of injury of 
the kidney; (2) that such a wound quickly followed by the 
discharge pe?- uretliram of urine heavily mixed with blood is 
almost conclusive, if not quite so; (3) that such a wound fol- 
lowed^ by retention of urine, or lumbar or abdominal pain and 
dysuria,^ even without hsematuria, is highly suggestive of a 
superficial wound and blockage of the ureter; (4) that hsema- 
turia followed by traumatic peritonitis is strong evidence of an 
injured kidney. 

The following case of stab wound of the kidney was re- 
cently treated by me in the New York Hospital : 
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William C., aged thirty-nine, native of the United States. 
Foreman of a gang of worlcmen employed in the construction of 
a building close by the hospital. At 3 p.m. on September 4, 1906, 
he got into an altercation with an Italian peddler who was ob- 
structing the sidewalk ; as the foreman turned to walk away the 
peddler stabbed him in the back with a knife having a blade four 
inches long, sharpened on both edges and three-quarters of an 
inch wide. The wounded man felt weak and sick; he walked into 
the . hospital, two hundred feet away. He had no pain. Upon 
admission, examination showed him to be a large, muscular, well- 
nourished man. He looked pale, his pulse was rather rapid; 
sole complaint, a feeling of weakness. Upon inspecting the seat 
of injury, there was a linear wound — ^three-fourths of an inch long 
running obliquely downward and forward — situated four inches 
from the middle line of the back upon the right side, between the 
eleventh and twelfth ribs. The wound scarcely bled. There were 
no signs indicating injury of the pleura or lung. After being in 
the hospital half an hour he' urinated three ounces of rig 


A diagnosis was made of stab wound of the rig t i ne;^ 
The patient was kept under observation until the following 
ing, when the continued presence of large quantities 0^ 
in the urine caused me to expose the kidney throng an me 
below and parallel to the last rib. A portion of t ^ n w ^ 
moved to permit easier access to the kidney. ^ Iddney 
hjematoma of moderate size in the perirena a • tpj.j2ontal 
was freed and delivered into the external woim • 

linear wound three-quarters of an inch border; this 

the posterior surface of the organ near le ^ 

wound bled freely as the result the ureteric 

instrument passed freely through the y bleeding 

pelvis. The wound in the kidney was su um ^ operation 

stopped by a single mattress stitch 0 ca jg^ior angle, 

wound was then closed in layers, kidney. The 

where a gauze wick was introduce ow^ alone. After the 
stab wound in the external soft parts ^ rninimum and 

operation the haematuria was at once re sutured portion 

soon ceased. Primary union was o tain -pbe 

of the wound and no apparent lea cag 
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patient had a rapid and normal convalescence and was able to 
return to his work in a few weeks. 

Prolapse of the Kidney through a Wound. — ^Wounds in 
the lumbar region below the ribs, if of sufficient size, have been 
followed in a number of instances by total or partial prolapse 
of the kidney; the kidney may or may not be injured. The 
prolapse has occurred at once from increased intra-abdominal 
tension, produced by coughing or vomiting, or at a later period. 
Constriction of the pedicle of the kidney by the wound mar- 
gins, usually sufficient only to occlude the renal vein, causes 
swelling and congestion of the organ, profuse hemorrhage 
from an existent wound of the kidney itself, or, in other cases, 
hssmaturia. If the kidney remains unreduced, thrombosis of 
its vessels occurs, followed by gangrene. The diagnosis is 
to be made on inspection if the prolapse is complete; if partial 
only, digital exploration would at once reveal the characteristic 
shape of the kidney. 

The Prognosis of Incised Wounds of the Kidney. — The 
prognosis of incised wounds of the kidney varies within wide 
limits, according to the presence or absence of complicating 
injuries. Simple incised wounds of kidney cortex heal well 
if not infected, usually per priinani. Injury of the renal artery 
or vein is attended by such severe bleeding that speedy death 
results unless immediate surgical aid is at hand. Death from 
sepsis due to urinary infiltration, or from peritonitis, is com- 
mon in untreated cases; a wound opening the renal pelvis or 
the peritoneum has probably been present in many of these. In 
some cases death has been due to nephritis; to uraemia from 

suppression of urine ; in a few cystitis has been recorded as the 
cause of death. 

Among 8 cases tabulated by Keen, 6 recovered and 4 died 

I from uraemia, i from sepsis and abscess of the liver. In 
12 cases reported by Edler death occurred in 5, and was due 
to primary bleeding twice, twice to secondary bleeding, in i 
death followed nephrectomy. Among Keen’s cases, 4 were 
treated by nephrectomy; all recovered. Kiister collected 43 
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cases with lo deaths; among these cases many had severe 
complications. Of 31 uncomplicated cases, but 4 died The 
prognosis is profoundly modified by prompt and efficient treat- • 
ment and, on the other hand, by neglect. 


gunshot wounds of the kidney. 


^ ^ Bullet wounds of the kidney uncomplicated by other serious 
injuries are rare, the renal vessels, the pleura, lung, diaphragm, 
iver, stomach, spine, etc., are very commonly injured as well; 
such wounds are so rapidly fatal tliat, when received in battle.’ 
they rarely come under treatment. The explosive effect of 
t e high-powered rifle bullet is well marked on the Icidney; 

e organ is often found torn in all directions or reduced to a 
pulp, even wounds from pistol bullets show a considerable 
egree of laceration of kidney tissue. Simple perforations 
rom high-powered rifle bullets are only seen at extreme 
ranges. Among the cases of pistol-shot wounds, if the bullet 
merely grooves the cortex, or if the injury is confined to tlie 
cortex, the prognosis is much better than though the pelvis 
and the renal vessels are injured. Small pistol bullets fired 
at low velocities may perforate the kidney without producing 


very serious damage, and a number of such cases have, un- 
doubtedly, recovered without operative interference. 

In the simpler forms of gunshot wound of the kidney 
hemorrhage is not usuallj'' very profuse. The dangers are 
shock from complicating injuries; hemorrhage from injuries 
of the renal vessels, sepsis from wound infection, caused by 
unclean manipulations of the wound, from extravasation 0 
urine, from the entrance of foreign bodies portions 0 
clothing along with the bullet; from an ascending in ection 
caused by imperfect asepsis in catheterization, the pro uc 
of cystitis and infection of one or both kidneys. 

The number of recorded cases of gunshot nmun ® ° 
kidney in which no other important structure has een 
IS not very large. In warfare the ifdepen- 

wounds of the kidney was estimated by ’ c+aHctics 
dMly by Kuster, at 0.12 per cent, of all »'onn*. Stal.-t.cs 
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compiled from a number of sources indicate that penetrating 
gimshot wounds of the abdomen involve the kidney in about 
7.3 per cent, of the cases. The following statistics give some 
idea of the mortality in gunshot wounds of the kidney. 

In the American Civil War 85 such wounds were followed 
by 26 recoveries and 59 deaths — a, mortality of 69.41 per cent. 
In the Franco-Prussian War, among 15 gunshot w^ounds of 
the kidney there were 8 deaths and 7 recoveries — a mortality 
of 53.33 (Kiister). These results represent wounds from 
large soft-lead bullets in pre-antiseptic days. The prognosis 
of wounds of the kidney occurring in civil life, such being, 
for the most part, pistol-shot wounds, is notably better; thus, 
Kiister collected 29 such cases, with 21 recoveries and 8 
deatlis — a mortalit}'’ of 28.41 per cent. The prognosis is, as 
already stated, profoundly modified by associated injuries. 

Experiences gained in recent wars seem to show that un- 


complicated wounds of the kidney produced by small-calibre 
rifle bullets at long ranges may be simple perforations, and so 
long as they do not open the pelvis or injure the renal vessels 
may heal without operative interference and without trouble. 
It is to be borne in mind that though no serious bleeding may 
occur immediately, the separation of the eschar produced by 
t e u^ et, at the end of five to ten days, may be followed 
y senous or even fatal secondary hemorrhage, evidenced 
} pro use hffimaturia or by the formation of a perirenal hsema- 
oma, or y bleeding from the external wound. In some cases 
e CO on as been w^ounded and the blood has escaped per rec- 
n ection and perirenal suppuration are quite prone to 
^ cer^in number of instances of this kind have been 
a nwrp ^ passage of a foreign body, usually 

" few instances, such 
after mn eventually been passed per nrethram 

dIT" ^<^PPuratio„, pyelitis, and cystitis. 

The diatmt^k^C Wounds Involving the Kidney . — 

invoiying'the kidney Ly 
kidnev a«; a ^ objective signs of injury of tlie 

eady described ; in other cases the symptoms will 
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be those of shock and intra-abdominal bleeding, as in stab 
and incised wounds. The cardinal signs are hmnaUma and 
the escape of urine from the external wound. Owing to the 
narrow wound of entrance, this latter sign is much less com- 
mon in gunshot injuries. If the ureter is plugged by a clot, 
severe renal colic may be present. 

In gunshot wounds involving the abdominal viscera, oper- 
ated upon for the control of bleeding or for the repair of 
wounds of the hollow viscera, it will be rare that the surgeon 
can diagnosticate injury of the kidney before opening the ob- 
domen, unless hsematuria or kidney colic have existed. The 
anatomical site of the wound and the direction of the wound 
canal may aid in the diagnosis, notably when made by a small- 
calibered jacketed rifle bullet, since, as stated elsewhere, these 
bullets pursue a straight course through the body. The track 
of a soft-lead pistol bullet through the tissues, on the other 
hand, can only be surmised, deflection being caused by bones, 
tendons, and fascial planes in a large proportion of cases. 
The location of a lodged bullet may be determined by means 
of stereoscopic radiographs or with one or other form of 
localizer; such measures might possibly locate a bullet lodged 
in the kidney, but would scarcely be of much diagnostic aid in 
ordinary cases. 
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The surgeiy of the pancreas has, until quite recent years, 
consisted in the rather infrequent incision and drainage of 
pancreatic cysts and the drainage of effusions into the lesser 
peritoneal sac, the so-called pseudocysts of the pancreas. At 
the present time, however, there is rapidly coming a better 
understanding of pancreatic disease, and, owing to the investi- 
gations and writings of Robson, Moynihan, Cammidge, Opie, 
and others, not only the importance and the prevalence of in- 
flammatory diseases of this essential and dual organ, but also 
the means of diagnosis of these conditions, are becoming more 
generally appreciated and are gaining the attention which their 
importance demands. 


. frequent occurrence of cholelithiasis as the essential 
etio ogical factor in pancreatitis demands most thoughtful con- 
si eration, as must the fact that pancreatitis may eventually 
ecome an incurable condition, or, by extension of the inflam- 

islands of Langerhans, result in intrac- 
fT ^ ^ore general recognition of these facts 
no o ot envise than stimulate the profession to earlier and 
j .• surgical removal of gall-stones, as a prophy- 

possibfe “ pratabfe pancreatitis and a 


of ^ presentation of the surgical conceptii 

inp- thp ^ rather elementary statements concer 

asfist ^ 

fact must ^ of the main points at issue, whii 

The OP ^ ^ excuse for presenting them at this time. 
P ncreas, a long, narrow, lobulated orga n, from fi’ 

ot Tol=dTard“ 
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secoirfTnd rti-'V™®**'’ fro™ the concavity of the 

SZ ““ 'f“<lenum to the inner border 

stomach md thf Z"'' behind the 

ZntZt ! of that organ, but the upper 

~n“:.or"'Z “ 

thp^ nt.« 1 narrow, constricted portion of 

oortinn js in contact with the first 

t;tnmo 1 nodenum and with the pylorus whenever the 

stomach IS distended. 


fn ■ ^ surface of the body is covered by peritoneum, 

^in^ t e posterior wall of the lesser peritoneal sac, lying 
e ween it and the stomach, while the posterior surface of the 
n ire organ is devoid of peritoneum, being directly attached 
y areo ar tissue to the posterior abdominal wall and to adja- 
cent organs and structures. The posterior surface of the head 
IS channelled by a groove, or pierced by a canal, in which lies 
the common bile-duct. 


The main secretory duct of the gland, the duct of Wirsung, 
^ving its origin from small radicles in the tail, passes trans- 
versely toward the right through the body, but as it enters the 
head it swerves backward and downward until it comes into 
rather close contact with tlie common bile-duct, and together 
these two ducts penetrate the wall of the second portion of the 
duodenum and open into its lumen about four inches below the 
pylorus. A second or subsidiary duct, the duct of Santorini, 
draining only the head of the pancreas and being of functional 
importance in less than fifty per cent, of individuals,^ opens 
a rule into the duodenum from three-fourths of an inch to 
an inch above the opening of the duct of Wirsung. Occasion 
3 -IIy the secondary duct empties into that of Wirsung a 
distance above the junction of the latter with die common bile- 
duct, or it may open by one extremity into the duodenum an 
by the other into the duct of Wirsung. 

A rare but, from a surgical standpoint, an importan 
aly of the pancreas consists in the complete investmcn 
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duodenum by the head of the pancreas. Enlargement or dis- 
tortion of the head under such a condition, by either new 
growth or inflammation, may so encroach upon the duodenum 
as to produce obstruction of the bowel, attended by the symp- 
toms of pyloric obstruction. A more common, but still rare, 
anomaly is the occurrence of an isolated mass of pancreatic 
tissue, generally situated in the muscular layer of the wall pf 
the small intestine and opening into the lumen of the bowel 
by an individual duct. 

The infections of the bile-tract, either with or without 
the presence of gall-stones, are such important etiological 
factors in pancreatitis that a study of the relations of the com- 
mon duct to the pancreas and its excretory duct materially 
assists in arriving at our conception of the surgical nature of 
pancreatitis. The first and second, the supraduodenal and the 
retroduodenal portions of the common bile-duct possess no 
anatomical relations of importance in connection with pan- 
creatitis, but the relations of the third, or pancreatic portion, 
and the fourth, or intraparietal portion, lying within the struc- 
tures of the wall of the duodenum, are of the greatest etio- 
logical importance. 

According to Kelly, the pancreatic portion of the duct, 
which is in contact with the pancreas for a distance varying 
from 2 to 7 cm., ran in a canal completely surrounded by 
pancreatic tissue in 62.5 per cent, of the cases examined by him, 
Avhile it ran through a groove on the posterior surface of the 
gland in but 37.5 per cent.. In 58 subjects examined by Bun- 
ger, the bile-duct was completely covered by glandular tissue in 
55 and ran uncovered in a groove in 3 only. Moynihan dis- 
sected the pancreatic portion of the common bile-duct in 20 
cases and found the duct completely covered in 13 and lying in 
a deep groove, overlapped, but not completely covered, by pan- 
creatic tissue in 7 only. The important bearing of these vary- 
Wjg relations of the bile-duct to the pancreas becomes at once 
apparent in the consideration of possible obstruction of the 
common duct due to the pressure of the swollen head of the 
S an in pancreatitis and in malignant disease. Swelling of 
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the head of the gland is certain to seriously impede, if not ob- 
struct, the outflow of the bile in that large proportion of cases 
in which the lobules of the gland completely surround the bile- 
uct, while the latter structure is as sure to escape compression 
y being displaced to one side when more fortunately, although 

ess frequently, situated in a groove uncovered by pancreatic 
tissue. 


In October, 1908, I operated upon a case of chronic pan- 
creatitis, secondary to cholelithiasis, ivith that profound sta- 
tionary jaundice so characteristic of pancreatic obstruction, as 
contrasted with the ebb and flow of the jaundice in obstruction 
of the common duct by stone, in which a painstaking examina- 
tion of the bile-ducts proved the absence of stone in the com- 
nion duct, but showed that the duct was entirely surrounded 
by pancreatic tissue, the enonnous swelling of which had 
completely obstructed its lumen. 

In another case of chronic pancreatitis, secondary to choleli- 
thiasis, operated upon November 4, 1908, for Drs. Reynolds 
and Rohne of Defiance, in which there was no jaundice, with 
no stone in the common duct, but with 4 stones in the cystic 
duct and 53 in the gall-bladder, there was swelling of the head 
of the pancreas almost as great as in the above-mentioned case, 
but with absolutely no obstruction of the common duct. Em 
dently the pancreatic portion of the duct in this case was 
cither in a groove on the surface of the gland or, at cast, 00 
superficially situated to be affected by the glandular swelling. 
Access to the head of the pancreas, in each case, ^ 
by mobilization of the duodenum as in ICociers g^ 
nostomy, with inward displacement of the duodenum and 

ing forw^ard of the head of , common bile-duct 

The various modes of termination o interest 

and the pancreatic duct in the duodenu teimination are 

in this connection. Four distinct there’ is but 

described by Letulle and Nattan-Lorne , 
slight practical difference between tie 1 common 

the first, which is the usual mode o . bdow, 

bik^dnet lying above, and tte pancreanc duct, , 
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unite to form a common, oval-shaped canal in the wall of the 
duodenum, the ampulla of Vater. The duodenal opening of 
the ampulla is the narrowest portion of the bile-tract, having 
an average diameter, according to Opie, of but 2.5 mm. In 
the second mode of termination the two ducts unite before 
reaching the duodenum, forming a common canal or duct open- 
ing into the duodenum by a small, flat, elliptical opening, no 
ampulla being present. In the third type, the two ducts open 
side by side into a depression or fossa in the wall of the duode- 
num ; while in the fourth, the independent orifices of the ducts 
open at the summit of an elevation or caruncle. No ampulla 
is present in this type. In the later consideration of pancrea- 
titis secondary to cholelithiasis, with the presence of a stone 
in the ampulla, or in the distal extremity of the common duct, 
the importance of the mode of termination of the bile- and 
pancreatic-ducts will become apparent. 

As has been shown above, the head of the pancreas is in 
intimate relation with the duodenum and, naturally, it may be 
seen that either inflammation or malignant disease .of the one 
may involve the other. 

The close relation of the stomach, especially the pyloric 
portion, the favorite site of gastric cancer, with the pancreas, 
makes possible the secondary involvement of the pancreas in 
cancer of the former, a condition which, of course, contraindi- 
cates a gastrectomy which otherwise might be indicated. This 
was strikingly illustrated in a case operated upon by me a few 
weeks ago, in which a partial gastrectomy for cancer of the 
lesser cun^ature of the stomach, with no apparent s)rmptoms of 
pancreatic involvement, seemed to be indicated until operative 
exploration disclosed, not only adhesion of the stomach to the 
pancreas, but also the involvement of the latter organ in the 
malignant process. 

Adhesions between the stomach and the pancreas resulting 
rom disease of either organ, as in ulcer of the one or inflam- 
rnatwn of the other, not only materially complicate the indi- 
cate operative procedure, but also add greatly to the rate of 
perative mortality. These results are especially evident in 
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malignant disease of the stomach involving the pancreas. 
Mikulicz found in 91 partial gastrectomies with no operative 
injury to the pancreas, a mortality of 27.5 per cent., but a 
mortality of 70 per cent, in 30 cases in which the pancreas was 
injured or in which, from operative necessity, a portion of the 
pancreas was removed. The lesson to be drawn from his 
experience and deductions is self-evident. 

Ulcer of the posterior wall of the pyloric portion of the 
stomach, especially when approaching a condition threatening 
perforation, may lead to adhesions between the stomach and 
pancreas with subsequent secondary infection of the latter. 
Mayo Robson reports an interesting case, in which ulcer of the 
stomach, by adhesion and extension of infection to the pan- 
creas, provoked an acute pancreatitis, with the subsequent for- 
mation of a pancreatic abscess which eventually ruptured into 
the stomach and was cured by stomach and pancreatic drainage 
by means of a gastrojejunostomy. 

Operative procedures on the stomach necessitating the 
ration of adhesions between it and the pancreas, the resu t o 
gastric ulcer, must be conducted with the greatest ^ 

the preservation of the integrity of the pancreas, as t e c 
of a successful operative issue diminish in inverse 


the amount of injury to the pancreas. aniprioT 

The fact that the peritoneum, reflected over the^^ 

surface of the pancreas, forms the Much 

peritoneal cavity, is of the utmost surgica 1 differential 

confusion has arisen over the pathology o , pf gyid 

diagnosis between, true pancreatic a” Oocysts of the 
into this lesser peritoneal sac, the so-ca to the dif- 

pancreas. Jordan Lloyd, in 1892, ca e to-day we 

ferences distinguishing the two con 1 confounded, 

read case reports of the t^vo conditions, employment 

in the same paper and under the same unfortunate be- 

^ ^ r TVtlC 

itself 



:ause misieaamg _ 

ysts originate within the g an r the lesser pentonea 
covered with, and separated from 


and are 
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cavity by, the layer of peritoneum covering- the anterior surface 
of the pancreas. Effusions of fluid into the lesser peritoneal 
cavity, while they may result from injury or disease of the 
pancreas, are entirely, originally and ultimately, outside of that 
organ and separated from it by peritoneum. The differential 
diagnosis between the two conditions is difficult and at times 
impossible. Owing to this fact, to mistaken ideas in pathology, 
and- to faulty deductions from necessarily hasty and incom- 
plete investigations upon the operating table, unquestionably 
many cases of effusion into the lesser peritoneal sac are re- 
ported in the literature of pancreatic disease, classified as true 
cysts of the pancreas. 

A most interesting case of effusion into the lesser peritoneal 
sac was referred to me for operation by Drs. Sharpe and Grosh. 
From a slight elevation of the abdominal wall over the stomach, 
present when first seen, this patient developed in four day’s time 
an enormous fluid distention of the entire upper central abdominal 
cavity. A history of preceding attacks of biliary colic and the 
presence of a mild degree of jaundice led to a diagnosis of 
pancreatitis secondary to cholelithiasis with, owing to the rapid 
increase in size of the abdominal swelling, an effusion into the 
lesser sac, probably hemorrhagic in nature. Operation showed 
the lesser sac to be distended with blood, bile, and pancreatic 
fluid. Two moderate-sized gall-stones and the disintegrated 
remains of others were removed from the lesser cavity well over 
to its left extremity. The common bile duct and presumably the 
duct of Wirsung were ruptured. There was positively no his- 
tory of trauma in this case. Under free drainage tlie patient 
slowly but steadily recovered. 

Histologically considered, the pancreas is a compound 
tubular gland, the branching ducts terminating in tubular acini. 
A small collection of secreting glands, held together by fibres 
of connective tissue, form a primary lobule. The grouping 
together of a number of primary lobules constitutes a secondary 
obule, and a further grouping gives a large tertiary lobule, 
just iscernible by the naked eye. The lobules are supported 
y connective tissue, both interlobular and intralobular. These 
are the secreting structures from which flow the digestive or 
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external secretion of the pancreas, which is collected by the 
pancreatic duct and by it poured into the duodenum. 

Langerhans, in 1869, described certain ovoid groups of 
cells, either distinctly or irregularly polygonal in shape, irregu- 
larly placed in the intralobular structures of the pancreas and 
having no connection whatsoever with the pancreatic duct 
or its radicles, nor possessing any form of excretory duct. 
These are the islands of Langerhans, which elaborate the in- 
ternal secretion of the gland, which controls the metabolism 
of the carbohydrates. 

Thus the pancreas is a dual gland, with two distinct and 
separate secreting structures, each elaborating its own peculiar 
secretion. While the external secretion is the most important 
and the most effective of the digestive fluids, its function may 
be. carried on, under necessity resulting from p^creatic is 
ease, by other digestive fluids and by the intestinal bacteria, 
but the internal secretion from the islands of Langer ans as, 
in the light of our present knowledge, no proven assistan , 
unless it be the glands of Brunner in the duodenum, an m 
hibiting or destructive disease of these insular ^ 

once results in an arrest of carbohydrate metabolism, 
contentions of certain recent investigators prove true, o 
effect that lesion of the islands of Langerhans is t e ’ 
rather than the cause, of diabetes, then must we 
pancreatic pathology of diabetes. For the purpose _ 
paper, the pancreatic origin of diabetes^ is accep e 
prejudice to the claims of these recent writers. , , 

Frequent and deliberate detailed ° J among 
pancreatic disease is beset by many dith ^ 

them being the fact that post-mortem as to 

apparent autodigestion, occur with a rapi ity so macro- 
preclude satisfactory pathological examma lOT, rapidity 

scopical or microscopical, at autopsy. B ^s not 

and the pronounced degree of these changes, misin- 

only the nature of existing pancreatic generally 

terpreted, but also that its actual presence jn our 

overlooked in the routine post-mortem exa 
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large hospitals and public institutions, Mayo Robson, in re- 
ferring to the rapidity of these changes, impressively says; 
'' Only those who have seen and handled an inflamed pancreas 
can realize how; an engorgement and swelling of the gland 
which was perfectly evident at the time of operation may, if 
the organ is examined a few hours later on the post-mortem 
table, have entirely disappeared, leaving a structure which is 
pale and flaccid, presenting, in fact, no marked deviation from 
the normal. It is from the surgeons, operating especially 
for gall-stones and the diseased conditions allied therewith, 
that the greater portion of our knowledge of pancreatic pathol- 
ogy in the human being has been obtained. Necessarily, the 
investigations of surgeons during the course of operations 
cannot be conducted with that thoroughness and deliberation 
attendant upon laboratory examinations, nor can sections of 
the pancreas be removed for subsequent microscopical examina- 
tion, owing to the ulterior results arising from wounds of this 
organ. 


In view- of all these difficulties, our knowledge of pancreatic 
pathology is, as yet, considerably confused, and the literature 
o the subject contains many conflicting statements and 
t The one great fact of general acceptance, however, 

w 1C stands out pre-eminently in this mass of confusion, 
s t at practically all the important diseased conditions of the 
pancreas, including malignant disease, fatty degeneration, 
esion o the islands of Langerhans resulting in intractable dia- 
etes, true retention cysts, effusions into the lesser peritoneal 
hpmrf' ound and fatal intrapancreatic and extrapancreatic 
pancreatic calculi, are, in many instances at 
or dwSr ? pre-existing pancreatitis, either acute 

ciated causal pancreatitis is frequently asso- 

witliin tlip etiologically dependent upon, concretions 

occurrence of surgical interest, concerning the 

relates to J discussion, 

y, as yet scarcely appreciated, of hemor- 
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rhage, either mild or severe, into the substance of the pancreas, 
or immediately beneath the peritoneum on the anterior surface 
of the organ, resulting in a bulging encroachment upon the 
lesser peritoneal sac, or of hemorrhagic effusion into the lesser 
sac itself, these hemorrhages being incident to the course of a 


pancreatitis. The comparative ease with which the pancreas 
may be injured and hemorrhage provoked must constantly 
be borne in mind when operating upon structures adherent or 
contiguous to the pancreas, and particularly when exploring 
the distal extremity of the common bile-duct. This possibility 
of traumatic hemorrhage, as in that of spontaneous or non- 
traumatic hemorrhage, is considerably increased if pancreatitis, 
or malignant disease of the pancreas, either with or without 
jaundice of pancreatic origin, be present, owing to the marked 
urinary elimination of tire lime salts of the blood in t e 
course of a pancreatitis, materially interfering with an e ay 


ing the time of blood coagulation. ^ ^ ^ 

This tendency to hemorrhage in pancreatic disease is ra i r 
frequently shown in the occurrence of hemorrhage m ° ^ 
structures apart and distant from the pancreas.^ 
recent cases had many repeated hemorrhages into ® ’ 

giving the appearance of severe contusions, a pom 
of decided diagnostic value, as these petechia em Movni- 
are by no means rare in the course of a pancrea i is. 
han observed, in one case of cancer of the ea ° 
creas, severe and repeated hemorrhages from le 
others have reported extreme and even fatal hemorrteges 
within the abdomen but apart from the pancrea , 


pancreatitis. . • animals by 

Pancreatitis can be provoked expenmen y 

either chemical, mechanical, or ’ from ani* 

clinical observations but corroborate the ^ e of 

mal experimentation, while the^ anatomi^ ancreas not one 
structures brings into close relation wit e p 
only, but all, of the possible causal 'favorable cir- 

fiowing through the common duct and, u ^uct, is 

cumstances, liable to retrojection into the p 
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found the chemical agent. The presence of gall-stones in the 
ampulla of Vater, or in the pancreatic portion of the common 
duct, exerting obstructive pressure upon the duct of Wirsung, 
affords the mechanical agent. The existence of bacteria in 
the ducts of Wirsung and of Santorini, in the common bile- 
duct and in the duodenum, all of which structures freely com- 
municate, furnishes the third, which might well be called the 
explosive agent. 

That the injection of bile or bile salts into the pancreatic 
duct in lower animals will cause an acute pancreatitis, has 
been conclusively shown by Opie and others. Flexner has car- 
ried these experiments furtlier, demonstrating that the inten- 
sity of the pancreatic inflammation is dependent upon the 
concentration or dilution of the salts in the bile. Pure bile, 
undiluted by mucus, invariably produced an acute pancreatitis, 
while bile containing a large increment of mucus, as found in 
chronic inflammatory diseases of the bile tract, produced a 
chronic pancreatitis. 


Opie reports the autopsy findings of a most interesting 
case of acute pancreatitis in man, in which a small gall-stone, 
lodged in the ampulla of Vater, while too small to obstruct the 
opening either of the common duct or of the duct of Wirsung 
into the ampulla, was still sufficiently large to obstruct com- 
pletely the outlet of the ampulla into the duodenum. Bile, 
una le to escape from the ampulla into the duodenum, over- 
coming the intrapancreatic pressure, w;as retrojected into the 
pancreas through the duct of Wirsung, as was shown by the 
eep staining of the duct walls. In this case all conditions 
necessary to the production of an acute pancreatitis were pres- 
ent— the chemical irritant in the bile, the mechanical obstruc- 
tion by the impacted gall-stone, the bacteria from pancreatic 
and bile-ducts powerful to infect the pent-up secretions and the 
tissues made less resistant by the pressure therefrom. That 

'^a^not frequently occur is 
granted, yet the presence of a gall-stone in the ampulla necessi- 
tating a transduodenal choledochotomv ^ ’ 

a number of such cases having come unfip,. ^ ^^ans rare, 

ner my own observa- 
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tion; and it is fair to suppose that, while the majority will by 
pressure produce complete obstruction of the common duct, a 
small proportion will allow the reflux of bile into the pancreas. 

Experimental obstruction of the pancreatic duct by ligature 
has repeatedly produced pancreatitis in animals, and we see 
the analogue in man in the cases of practically complete ob- 
struction of the duct of Wirsung by a gall-stone lodged in the 
pancreatic portion of the common duct or in the ampulla of 
Vater; and it is this calculous obstruction which is, compara- 
tively speaking, so frequently found associated with and pro- 
ductive of pancreatitis. Following the obstruction, an infec- 
tion of the imprisoned fluids, of the structures of the duct, and, 
eventually, of the gland itself, ensues and continues as long 
as the obstruction remains. 

When, as described in the early part of this paper, the com- 
mon duct and the pancreatic duct unite to fonn a common 
channel some distance before opening into the duodenum, not 
only is the outflow of pancreatic fluid arrested by the impaction 
of a gall-stone in this common channel, but also the retrojection 
of bile into the pancreas is rendered unavoidable. 

It is to Robson that we are indebted for the first exposition 


of the fact that pancreatitis is so frequently dependent upon 
cholelithiasis and so generally amenable to surgical treatnient, 
primarily directed toward the gall-stones and the atten an 
cholangeitis. Recording his own experience, he states t a 
he has found pancreatitis present in about 6o per cent, o e 
cases in which gall-stones were present in the common 
The Mayos found 8i per cent, of their cases of 
ease to be the result of or coincident with gall-stones. ^ 
reports that the majority of his cases of chronic pane 
occurred in patients in whom no gall-stones 
time of operation, but in whom there were in ^ 
dences of infection of the gall tract resulting m 
cholecystitis, or pericholecystic adhesions. jnstances, 

It has been shown that, in an uncertain n ^ duode- 

the duct of Santorini opens by one pesjardins 

num and by the other into the duct of \ 
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has proven that the duct of Santorini, when patent and nor- 
mally situated and related, is but a tideway, the direction of 
the current through it changing from time to time, now flow- 
ing from the pancreas into the duodenum and again in a 
reverse direction from the duodenum into the duct of Wir- 
sung and the pancreas. This reverse current carries with it 
bacteria from the duodenum through the head of the pancreas 
and pours them into the duct of Wirsung where, meeting tlie 
outbound current in that duct, they ai'e returned to tlie duode- 
num by another route through the head of the pancreas. In- 
fection of that portion of the pancreas lying in the triangle 
bounded by the two ducts and the duodenum is thus rendered 
possible, 

Williams and Bush, basing the deduction upon anatomical 
study and experimental investigation, suggest “that some 
cases of acute pancreatitis may be caused by regurgitation of 
duodenal contents into the diverticulum of Vater, the way 
having been opened by the passage of gall-stones.’’ 

Maugaret contends that pancreatitis following cholelithiasis 
is not the result, either directly or indirectly, of an intestinal 
infection; that the infection does not invade the pancreas 
through the ducts, because of the bactericidal power of the 
pancreatic juice and the rapidity of the out-current in the 
ducts; that in very exceptional cases only does the infection 
extend to the pancreas by contiguity; that infection of the 
gall-bladder is the one constant condition in associated choleli- 
thiasis and pancreatitis ; and that infection is carried from the 
gall-bladder to the pancreas by the efferent lymphatics of the 
gall-bladder Avhicli terminate in the lymphatic glands at the 
head of the pancreas, which also receive the efferent lymphatics 
from the pancreas. 

The interstitial changes occurring in the course of a chronic 
pancreatitis present two distinct types which, depending upon 
the relative location of the fibrosis, have been termed by Opie 
the interlobular and the interacinar. In the interlobular form 
of the disease the fibrosis, primarily between the lobules and 
not then affecting tlie intralobular structures, gradually ex- 
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tends inward from the periphery of the lobules. The affected 
portion of the gland is given a more distinct appearance of 
lobulation, and, because of the marked increase of connective 
tissue, it becomes decidedly enlarged and hard and unyielding 
to the touch. It is not until late in its progress that the 
morbid process involves the islands of Langerhans and diabetes 
supervenes. 

The interacinar type is marked by the formation of a net- 
work of fibrous tissue within the lobules and surrounding the 
glandular acini. Involvement of the islands of Langerhans, 
with the resultant diabetes, is an early event in this form of 
pancreatitis. The interlobular structures are affected but 
slightly, if at all, and the affected portion of the pancreas does 
not usually become nodular, but remains uniformly smooth. 

Because of the fact that 62 per cent, of the cases of 
cancer of the pancreas occur in the head of the organ, because 
cancer results in decided enlargement, distinct lobulation, and 
marked hardening of the glandular structures, and because 
surgeons have failed to recognize that in many instances the 
enlargement, lobulation, and hardening of the head of the 
gland was inflammatory, many cases of chronic pancreatitis 
of the interlobular type have been mistaken for cancer. At- 
tention was first called to this point by Robson in 1900, and 
his contention has since been verified by a number of operators. 

Blocicing of the pancreatic duct by pancreatic calculi has 
been mentioned by some authors as a cause of pancreatitis. 
Reasoning from the premise that obstruction of the pancreatic 
duct will result in pancreatitis, this deduction would seem to 
be justifiable. However, Pende has shown that experimental 
aseptic ligation of the pancreatic duct will result in the for- 
mation of pancreatic calculi having the same chemical corn- 
position as tile calculi found in man, while Galippe and^ Guidi 
ceandra have demonstrated the presence of bacteria in pan 
creatic calculi. It would seem the more correct reasoning, to 
hold that a pancreatitis, of obstructive and bacterial origin, 
preceded and was the active factor in the formation o ca cu 1 , 
or that the development of a pancreatitis and the formation o 
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calculi were synchronous phenomena resulting from the same 
cause; and that, in either event, the two conditions iater be- 
came correlated, the obstruction and irritation of the ducts by 
the calculi still further aggravating the pancreatic inflam- 
mation. 

That obstruction of the common bile-duct may occur with- 
out subsequently provoking a pancreatitis would seem, at first 
thought, to invalidate some of the contentions herein advanced. 
Reference, however, to the anatomical relations existing be- 
tween the common bile-duct and the head of the pancreas, and 
to the relations between the common and pancreatic ducts, 
to the methods of termination of the ducts at their duodenal 
orifices, and to the functional importance of the duct of San- 
torini, at once explains this seeming discrepancy. As has 
been shown by Helly, the common duct lies in a groove, un- 
covered by pancreatic tissue, in 37.5 per cent, of individuals. 
Naturally, a gall-stone lodged in a common duct running in 
such a groove, exerting its pressure in the line of least resist- 
ance, would fail to compress a pancreatic duct embraced in the 
substance of the pancreas and, consequently, would not act as 
a mechanical cause of pancreatitis. When, as in the third and 
fourth divisions of Letulle’s classification, the common duct 
and the pancreatic duct open into the duodenum by separate 
but adjacent orifices, a gall-stone obstructing the bile-duct 
could scarcely occlude by its pressure the pancreatic duct. 
Again, in a certain small proportion of cases, the duct of 
Santorini is the main excretory duct of the pancreas, while 
in others, altliough of secondarj’- importance, the fact that it 
opens into the duodenum by one extremity and frequently 
anastomoses with the duct of Wirsung by the other, enables 
it to furnish an efficient outlet for the pancreatic fluid when the 
duct of Wirsung is compressed by a concretion in the common 
duct, and so annul the otherwise etiological power of obstruc- 
tJon of the latter. However, as the common duct runs 
1 1 rough the head of the pancreas, being completely embraced 

^ ^ Srlsud, in 62,5 per cent, of all individuals, bringing it 
into close relation with the pancreatic duct, and as the common 
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duct and the pancreatic duct open into a diverticulum of Vater 
in the majority of cases, the opportunities for obstruction 
of the pancreatic duct by gall-stones are indeed great. 

As regards the etiology and pathology of retention cysts 
of the pancreas, the evacuation and drainage of which has to 
so large an extent constituted the pancreatic surgery of the 
past, some uncertainty still exists. The late Nicholas Senn 
advanced the reasonable hypothesis, that as intermittent and 
not permanent obstruction of the ureter resulted in hydrone- 
phrosis, so an intermittent obstruction of the pancreatic duct 
might produce a retention cyst of the pancreas. Cysts of the 
pancreas and pancreatic calculi are frequently found associ- 
ated, but the association is not a correlation, as neither is 
etiologically dependent upon the other, but both are equally 
dependent upon a common underlying pathological condition. 
In the opinion of Robson, chronic pancreatitis is frequently and 
commonly this underlying condition. 

The diagnosis of pancreatitis, either acute or chronic, is 
not difficult if advantage is taken of all the methods of diag- 
nosis now available. Some of these essential diagnostic pro- 
cedures are, however, laborious and time-consuming. In the 
past, difficulties arose because of the slight evidences of diges- 
tive disturbances in pancreatic disease, owing to the fact that 
other agencies were capable of taking on, to a large extent, 
the functions of the pancreatic fluid. Further difficulties arose 
from the almost universal association with pancreatitis of mor- 
bid processes in the bile tract, the stomach, or the duodenum, 
the symptoms of the associated processes being at times impos- 
sible of differentiation. At the present time, the information 
obtained from the physical, chemical, and microscopical exam- 
ination of the fjeces and urine, in addition to other signs and 
symptoms, makes possible the differentiation of the sjmptoms 
attributable to each of the associated processes and renders the 
diagnosis of an existing pancreatitis a certainty. 

The digestive disturbances attending a pancreatitis are too 
indefinite to be of diagnostic value. Loss of appetite, viti a 
particular distaste for meats and fats, is frequently notice 
26 
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Vomiting is a common symptom in acute pancreatitis and an 
uncommon one in the chronic disease. The valuable symptoms 
arising from faulty digestion are found in the altered condi- 
tion of the fseces. The fecal evacuations in pancreatic disease 
are frequent, soft, bulky, and pale. One of my patients had, 
regularly, from three to four large, soft evacuations daily. 
Patients will frequently complain of diarrhoea, but investiga- 
tion will generally show that the term has been misapplied, it 
having been used because the stools were large, soft, and fre- 
quent. The importance of this s3miptom is greatly increased 
if jaundice is present. In cancer of the pancreas this symp- 
tom is not so common as in pancreatitis. In some instances, 
especially if the ingestion of fats is not diminished, the stools 
are distinctly greas}^ The large size of the stool is the result 
of incomplete digestion, especially of albuminous foods. The 
frequency of the evacuations is due to their increased bulk. 
The normal pigmentation of the fseces being due to the pres- 
ence of an insoluble pigment resulting from the action of the 
pancreatic juice upon some of the coloring matters of the 
bile, it necessarily follows that absence from the bowel of 
either pancreatic juice or bile will result in unpigmented faeces. 

Azatorrhoea, or the presence in the faeces of a marked and 
unusual quantity of undigested muscle-fibres, is a valuable 
s}'mptom in pancreatic disease, but is more strongly suggestive 
of malignant disease than of inflammation. While the undi- 
gested meat-fibres may occasionally be detected by the naked 
eye, a microscopical examination is generally necessar3^ In 
weighing the exact diagnostic value of azatorrhoea, the habits 
of the patient as regards the quantity of meats ingested must 
be taken into consideration, as undigested muscle-fibres can 
be found in the freces of healthy individuals who habitually 
partake freely of meats. 

Steatorrhoea, fat in the faeces, has long been recognized as 
a symptom of pancreatic disease and is a more trustworthy 
symptom than is azatorrhoea. Although in some cases of pan- 
creatic disease the faeces arc visibly greasy, the presence or ab- 
sence of steatorrhoea must not be presumed, ordinarily, from 
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the visual appearance of the stool, but must be determined by 
a thorough chemical examination. As confirmatory of the 
pancreatic origin of steatorrhoea, in any given case, the marked 
diminution in the quantity of fat in the stools following the 
administration of pancreatic extract is of considerable value. 

In the presence of an enteritis, during which ingested 
materials are hurried through the intestines with more than 
normal rapidity, both azatorrhoea and steatorrhoea may be pres- 
ent with no pancreatic lesion. This possibility, as well as the 
habits of the patient as regards the ingestion of fats and 
meats must be given due weight in arriving at a diagnosis. 

The existence of pancreatic disease having been established, 
the differential diagnosis between cancer and inflammation 
of the organ immediately assumes importance. Again, resort 
must be had to chemical examination of the fseces, for purposes 
of differentiation. In cancer of the head of the pancreas 
owing to the complete or nearly complete exclusion of the bile 
from the intestine, resulting from the obstructive gripping of 
the common bile-duct by the malignant growth, the fseces 
will be found free from or showing but the slightest trace of 
stercobilin. In obstruction of the common duct by gall-stone, 
or in swelling of the head of the gland in chronic pancreatitis, 
however, the obstruction to the outflow of bile is rarely either 
absolute or continuous, and stercobilin will be found in the 
feces, although in diminished quantity. 

Cammidge’s pancreatic reaction when obtained in the 
urine is strongly, if not absolutely, confirmatory of the diag- 
nosis of pancreatitis. No one symptom is so reliable as is 
this and, when considered in connection with the results ob- 
tained from examination of the fseces, it proves of inestimable 
value. It is, technically, somewhat difficult and tedious of 
performance, and technical errors must be absolutely excluded, 
as otherwise failure to obtain the reaction will result in an m 
correct diagnosis. The technic of the test is too long and too 
complicated to warrant its presentation in this connection. 
While this reaction can be obtained in practically all cases 
of pancreatitis, it will be obtained, also, in about 25 
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of the cases of cancer of the pancreas, owing to an associated 
pancreatitis. This possible error in diagnosis can be corrected 
by examination of the faeces for stercobilin, the absence of the 
latter in the presence of the pancreatic reaction indicating the 
existence of cancer of the pancreas. 

Loss in weight, due to digestive disturbances and to de- 
rangements of internal metabolism, is a rather constant and 
important symptom of pancreatitis, yet it may not be marked 
or may be entirely absent. Taken in connection with other 
symptoms, this loss of weight is strongly confirmatory evidence 
of either inflammation or malignant disease. As would nat- 
urally be expected, it is present to a more marked degree in 
the latter. 

Jaundice in the course of a pancreatitis may be of either 
biliary or pancreatic origin. The former results from obstruc- 
tion of the common duct by stone without interference with 
the outflow of the pancreatic secretion. The latter, far more 
frequent than the former, may be occasioned by either a 
catarrhal pancreatitis so frequently resulting from a duodenal 
infection, or by compression of the common duct as it courses 
through the head of the pancreas, such compression being due 
to the enlargement of cancer or the swelling of inflammation. 

Counmsier’s law that : " In cases of chronic jaundice due 
to blockage of the common duct a contraction of the gall- 
bladder signifies that the obstruction is due to stone; a dilata- 
tion of the gall-bladder, that the obstruction is due to other 
than stone,” finds abundant proof in cases of pronounced pan- 
creatic jaundice. That this law has been so distorted by some 
writers as to convey the impression that with dilatation of the 
gall-bladder the obstruction is due to cancer of the pancreas, is 
most misleading and unfortunate. The swelling of the head 
of the pancreas incident to pancreatitis can as surely result 
in obstruction of the common duct as can cancer. Moynihan, 
m this connection, says : “ In several cases I have seen a chronic 
indurative p.ancreatitis produce jaundice with an enlarged gall- 
bladder.” In one of my own recent cases of obstruction of 
the common duct from pancreatitis, the distended gall-bladder 
measured seven inches in length. 
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In those cases in which the common duct runs along a 
groove on the head of the pancreas, where it is comparatively 
free from compression, neither pancreatitis nor cancer will 
result in jaundice. 

The decided tendency to hemorrhage in the course of pan- 
creatic disease, already referred to, need not again be men- 
tioned, except to emphasize its importance as a diagnostic 
measure. 

Pain and tenderness may be pronounced in all the forms 
of pancreatitis, or they may be at all times absent. In acute 
pancreatitis both are well marked and the pain may be agoniz- 
ing in character. The point of tenderness is from an inch 
to an inch and one-half above and to the right of the umbilicus. 
In hemorrhagic pancreatitis the pain is frequently of a colicky 
nature and paroxysmal in occurrence. Each paroxysm of 
colicky pain probably indicates an additional hemorrhage. In 
chronic pancreatitis, pain and tenderness are not so strongly 
in evidence but are generally present. In my own cases, I 
have never failed to elicit tenderness at the above-mentioned 
point; and some of my patients, when told to point out the 
exact seat of pain, have accurately outlined the location of the 
pancreas from the concavity of the duodenum to the sp een. 

Only in exceptional cases have I been able to outline a 
tumor at the site of the head of the pancreas, altliough occa- 
sionally it can be done. In acute pancreatitis, especially m the 
hemorrhagic form, the tumor is generally palpable yg 
flat-hand examination. In one case, m wuci 
marked gastroptosis, at least Wo-thirds of die " 

easily palpable. In the chronic form f '7’, 

the Lfeition of a tumor is always difficult and frequent y 

'"inBammation of the pancreas tL^pmu- 

limited to the pancreatic ducts or as ^ '"'7 ,o 

chyma of the organ, the first frequent y emg either 

the second. Inflammation of the ducts rs ^ “ 

an acute or chronic simple catarrhal 
unless resolution takes place, terminate m the m 
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dangerous form of suppurative catarrh of the ducts, or, by ex- 
tension to the interstitial structures, eventuate in a dironic 
interlobular pancreatitis. Catarrh of the ducts may be caused 
by an infection from the duodenum in a duodenal or gastro- 
duodenal catarrh, from extension by continuity of a siiniiar 
catarrhal process from the bile-ducts, or from obstruction of 
tlie pancreatic duct by a peripatetic gall-stone temporarily 
lodged in the pancreatic portion of the duct. Unquestionably, 
in many instances, the jaundice so generally called catarrhal 
jaundice and so generally attributed to infection or obstruction 
of the bile-ducts by stone, is due to catarrhal inflammation of 
the pancreatic ducts, tlie swelling of the head of tlie pancreas 
resulting therefrom encroaching upon the common duct and 
interfering vdth, but not arresting, the outflow of bile. 

Should this simple catarrhal condition result in the sup- 
purative form, the bile-ducts become involved by continuity of 
structure and a suppurative cholangeitis supervenes. More 
frequently, the cause not being removed, the infection con- 
tinues mildly active and, invading the deeper tissues, results in 
a chronic pancreatitis. 

That a primary catarrh of the ducts and, later, a secondary 
chronic pancreatitis may occur from infection from the bile 
tract witliout obstruction of the common duct b}’- stone, must 
not be forgotten. Mfliile, in the great majority of instances, 
chronic pancreatitis is occasioned by obstruction of the pancre- 
atic duct from pressure by a gall-stone with an infection of tlie 
imprisoned fluids, this obstruction is not an etiological neces- 
sity. Gall-stones in an}’^ part of the biliary tract, causing a 
cholangeitis, may be responsible for the occurrence of a pan- 
creatitis. Tliesc facts are well shown by Denver’s experience, 
which has been the experience of others, in that in the majority 
of his cases of chronic pancreatitis no stone was found in 
any portion of the bile tract, although inflammator}'^ conditions 
resulting from the Irritation of stones sometime present were 
plainly ciident. In these cases a stone may have been tem- 
porarily lodged in the common duct, occluding by pressure the 
pancreatic duct sufficiently long to produce a pancreatitis me- 
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chanically which continued after dislodgment and escape of 
the impacted stone. 

The parenchymatous inflammations may be either acute, 
subacute, or chronic. Acute pancreatitis is essentially a 
hemorrhagic pancreatitis. Gangrenous or diffusely suppura- 
tive changes may be engrafted upon the hemorrhagic process. 
Considerable discussion has taken place concerning the relative 
incidence of the hemorrhage and the inflammation. Some 
operators contend that hemorrhage precedes inflammation, 
others that hemorrhage follows and is but incidental to the in- 
flammation, while still others, as does Robson, believe that 
hemorrhage may, in some ultra-acute cases, precede inflamma- 
tion, while in others it follows. From an operative standpoint 
these points of discussion, while interesting, are of but minor 


importance. 

The symptoms of acute hemorrhagic pancreatitis are those 
of acute peritonitis involving the upper abdomen, and may 
readily be mistaken for those of perforation of the stomaclr or 
duodenum or of rupture of the gall-bladder. Pain, sudden, 
severe, paroxysmal, and increased upon movement, limited, 
in the early stages at least, to the epigastric region, is present. 
Tenderness is marked in the midline and to the right thereof, 
just above the umbilicus. Rigidity of muscle was absent, as a 
rule, in Moynihan’s cases, but Ochsner notes it as present m 
his cases, while it was well marked in my own. am n^s 
and collapse are early evident and are later o owe y 

vomiting of food, bile, and altered blood. onstipa ^ 

present but is more apparent than real, as . 

and the passage of flatus can generally be secure ^ o 
the administration of enemata. The pulse is rapi ,_ 
steadily increasing from the onset of symptoms as m 

by Moynihan. The temperature vanes considera y 
ferent cases, ranging from a point below norma to one se^ era 

degrees above. Opie states 

inference being that the temperature 
rather than to the pancreatitis i 
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reaction can be obtained in the urine and may be the determin- 
ing factor in a differential diagnosis. Moynihan says : “ In 
two out of three cases upon which I have operated the most 
striking feature has been the general lividity of the skin; the 
face has looked suffused, the lips blue, and the body surface 
has been damp, cold, and leaden-hued.” Opie and Ochsner 
have also observed cyanosis as a symptom, while Halsted 
has called attention to the cyanosis not only of the face but also 
of the abdominal wall. 

A history of preceding attacks of gall-stone colic and a 
cholangeitis, attended in its later stages by jaundice, can 
almost invariably be obtained. This history taken together 
with the presenting symptoms makes a diagnosis of acute 
hemorrhagic pancreatitis strongly presumptive, and when 
Cammidge’s pancreatic reaction is obtained, the diagnosis 
becomes positive. 

Exploratory abdominal section is always indicated and 
must be performed early. In my own two cases of hemor- 
rhagic pancreatitis a correct diagnosis was made in one case, 
and that of perforation of the duodenum from ulcer was made 
in the other. One, the first, was operated upon successfully, 
while the second died. 

An uncertain number of cases of hemorrhagic pancrea- 
titis are not attended by such pronounced and urgent symp- 
toms, and they, naturally, offer a better prospect of success 
following surgical inten^ention. Collapse is not so marked, 
the pulse is neither so rapid nor so weak, nor does death ensue 
so quickly. These cases can well be classified as subacute. 

The one great and essential feature in the surgical treatment 
of acute hemorrhagic pancreatitis is the provision for rapid, 
continuous, and abundant drainage. Tlie method of approach 
to the pancreas must be determined by the conditions present- 
ing when the abdomen is opened. The gastrohepatic omen- 
tum may be incised, as in my own cases, or entrance may be 
efTected through the gastrocolic omentum. Approach through 
the mesocolon will scarcely ever be advisable because the sub- 
sequent drainage will be poor. Stab drainage in the costo- 
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vertebral angle may be advisable, especially in the cases at- 
tended by suppuration. Ordinarily, the necessity for this 
procedure will be obviated by careful exclusion of the general 
peritoneal cavity by gauze swabs during the performance of 
the operation and the employment of abundant gauze drainage 
subsequently. Puncture or incision of the engorged pancreas 
may be employed to advantage, but the hemorrhage resulting 
therefrom will certainly be profuse and difficult of control. 
The incision in the pancreas may be packed with gauze held in 
place by catgut stitches or it may be closed by catgut stitches 
alone. Care must be exercised in the control of this hemor- 
rhage by suture that the secretory ducts of the pancreas be not 
included in the suture, otherwise an obstructive element is at 
once introduced which must, necessarily, greatly complicate 
the subsequent course of the disease. The general treatment 
of hemorrhage, shock, collapse, and infection must follow the 
customary methods. 

The pathology, etiology, and diagnosis of chronic pancrea- 
titis, having been sufficiently considered in the early pages of 
this paper, will not require further mention. The treatment 
of chronic pancreatitis is the surgical removal of the cause or 
causes. Gall-stones residing in any portion of the biliary 
tract must be removed, and efficient drainage provided and 
maintained until the existing infection has disappeared. 

Gall-stones lodged in the ampulla of Vater can be removed 
by the McBurney transduodenal choledochotomy. When 
lodged in the first or second portions of the common duct, 
direct incision of the duct must be chosen in preference to 
manipulation and attempted dislodgment of the stone. If the 
stone is impacted in the pancreatic portion of the duct it can 
be approached by mobilizing the duodenum,^ displacing^ it 
inward, and separating the loose connective tissue posterior 
to the head of the pancreas and lifting the latter forwar 
The discovery of one stone impacted in the duct does not 
preclude the presence of others, either in the ducts, the am 
pulla, or the gall-bladder, and most thorough expio^-atJon ot 
the entire gall tract must be made in every instance. 
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Subsequent drainage of the biliary tract is essential to 
success. Whether this drainage is to be temporary or per- 
manent will depend upon the degree of infection in the bile 
and pancreatic channels and the severity of the pancreatitis, 
as evidenced by the amount of swelling of the head of the 
pancreas and the degree of common-duct obstruction produced 
thereby. When the infection in the ducts is mild, when the 
swelling of the head of the pancreas is but slight, and when 
gall-stones are present, temporary drainage is indicated. This 
may be obtained by drainage of the gall-bladder by a chole- 
cystostomy, or, when either the supraduodenal or the retro- 
duodenal portions of the common duct have been incised for 
the removal of a calculus, by direct drainage of the duct by 
means of a rubber drainage tube carried into the duct and 
directed toward the liver. 

In the majority of instances, however, especially when no 
calculi are found in any portion of the biliary tract, because 
of the uncertain length of time during which temporary drain- 
age may persist, and because of the chronically persistent 
changes in the pancreas — changes which may not disappear 
and which are obstructive in their nature — ^pennanent rather 
than temporary drainage must be provided. This is accom- 
plislied by the performance of a cholecystenterostomy or, more 
correctly speaking, a cholecystoduodenostomy, for the duode- 
num, rather than a lower portion of the bowel, should, when- 
ever possible, be selected for the site of anastomosis. By 
anastomosing the gall-bladder with the duodenum the bile 
continues to be poured into the intestinal tract close to the 
outlet of the stomach, where the escaping stomach contents are 
early mixed therewith, as is nature’s intention and provision. 
Of great subsequent importance is the fact that the danger of 
retrograde infection of the gall-bladder and ducts from the 
intestine is reduced to the minimum by selecting the duodenum 
as the site for anastomosis. 

In the performance of any and of all of these operations 
the fact that the bile tract and its contents are highly infec- 
tions must never be forgotten. The peritoneal cavity must 
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be especially well walled off by means of gauze pads. Before 
incising the gall-bladder it should be isolated from the sur- 
rounding structures by rubber tissue, as a dentist isolates a 
tooth. Abundant drainage will frequently be called for and 
can be assured by the employment of a split tube or tubes. 

In conclusion, I would submit : That pancreatitis is of far • 
more frequent occurrence than has been believed in the past; 
that it is a disease progressive in its nature and tending to a 
fatal termination ; that it can, with the present methods at our 
command, be diagnosed without difficulty; that it is in the great 
majority of instances, secondary to, and dependent upon, 
cholelithiasis or infection of the biliary tract; that it can be 
cured, or its progress stayed, by the early removal of its 
causes and the prevention of their recurrence; that, its pres- 
ence having been demonstrated, the immediate removal of its 
cause is imperative; that sodium phosphate, olive oil, neglect, 
delay, and optimistic indifference in the treatment of gall- 
stones must give way to prompt, radical, and efficient surgical 
intervention. 



THE ADVANTAGE OF SIMPLICITY IN OPERATIONS 
FOR APPENDICITIS. 


A REPORT BASED ON IIO CONSECUTIVE OPERATIONS WITHOUT MORTALITY* 

BY CHARLES N. DOWD, M.D., 

OF NEW YORK, 

Attending’ Surgeon to the General Memorial Hospital and St. Maiy|s Free 
Hospital for Children ; Adjunct Professsor of Clinical Surgery w 
Columbia University. 

Not many years ago the current teaching indicated that 
a " surgical procedure ” was one which was done under the 
guidance of the eye, any operation not so done being char- 
acterized as " unsurgical.” Since large wounds ‘'heal as 
quickly as small ones,” it was believed that the best results 
were to be obtained by making extensive dissections and in- 
specting the field of operation at each stage of its progress. 
This teaching, although sound in general principle, has been 
much modified : the appreciation of cleavage layers often ob- 
viates the necessity of extensive dissections, and patients have 
really been found to do best when the surgical procedure is 
thoroughly accomplished, -with the minimum of tissue 
disturbance. 

The surgical treatment of appendicitis was developed on 
the basis of the older teaching; it was believed tliat large in- 
cisions should be made, that the intestines should be walled 
back by gauze pads, that the entire appendical area should 
be inspected, that all possible local evidences of inflammation 
should be removed, and that the adjoining parts of the intes- 
tinal peritoneum should be treated with more or less vigor. 
The procedures have been simplified in general surgical prac- 
tice so that the average appendicitis operation of to-day prob- 
ably represents less tlian one-quarter the tissue disturbance 
which it did fifteen years ago. It would be diflicult to 


* Presented before the New York Surgical Society, May 12, 1909. 



OPERATIONS FOR APPENDICITIS. 

enumerate the authors who have helped to effect this change, 
but Dr. Robert T. Morris of this city was surely a pioneer, 
and Drs. Hotchldss, Stimson and Lilienthal have made con- 
tributions of very great value, while Drs. Murphy and 
Ochsner of Chicago, and the Drs. Mayo of Rochester, Minn., 
have emphasized and developed the details of the principle 
with the vast wealth of material at their disposal. In the 
very extensive literature which bears on the subject one can 
find an increasing tendency to trust the peritoneum to care 
for the moderate grades of inflammation which are at a dis- 
tance from the appendix, and to relieve the local appendical 
inflammation in the simplest possible way. 

Since, however, there are still many surgeons who adhere 
more or less to the older method, the writer ventures to add 
another small contribution to the subject in recording the last 
no cases which have been operated upon in his service in tlie 
General Memorial Hospital, in St. Mary’s Free Hospital for 
Children and in private practice. The series includes all the 
operations for appendicitis since September, 1907. 

The tabulation was done by Dr. Charles E. Farr. Eighty- 
eight of the operations were done by the writer, seven by his 
associate, Dr. Mathews, and fifteen by other members of the 
assistant or house staff under the writer’s personal supervision. 

Patients are not included from whom practically normal 
appendices were removed in the course of operation for other 
conditions. In one sense, the series was a selected one; in 
another sense not. Owing to the character of the St. Mary s 
Hospital service, forty-four of the patients were under fifteen 
years of age. Owing to the character of the General Memorial 
Hospital service, patients were not sent there in the last stages 
of general peritonitis, as frequently happens in the larger 
general hospitals. Operation, however, in either of the hos- 
pitals or in private practice, was not refused to any applicant 
who had appendicitis. The series represents the cases as they 
came, without personal selection. There was no * 5 ^ 

among them; they all left the hospital or their sick beds in 
apparently good condition; their wounds were eit er com 
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pletely healed at the time of discharge or were so healed soon 
aftcnvard. 

(June 21 : Ten more cases have been operated upon without 
mortality, one too recently for prognosis, the others either in 
good health or in various stages of satisfactory convalescence. 
A patient who had left the hospital with her wound healed, 
and had enjoyed good health for three weeks after reaching 
home, developed febrile symptoms, without any symptoms of 
abdominal disease, and died — of pulmonary disease, the attend- 
ing physician believes. This case is not counted as an opera- 
tive mortality since both attending and consulting physicians 
have stated definitely that the symptoms were not abdominal 
but were pulmonary. She is referred to, however, as it is 
the writer’s wish to represent the series exactly as it is.) 

This freedom from mortality is not referred to as remark- 
able; many operators have had long series of similarly good 
results. The credit is largely due to the physicians who now 
so generally send the patients to the hospital before general 
peritonitis has been established. 

The tables show that 24 cases were operated upon in the 
*' interval,” and tliat 22 were classed as chronic cases, having 
appendical constrictions, adhesions or other abnormalities 
which caused persistent symptoms. In the remaining 64 
more acute cases the duration of time between the onset of 
symptoms and the operation has been tabulated as follows : 


Operation in the first day 

Operation in the second day 

Operation in the third day 

Operation in the fourth day 

Operation in the fifth day 

Operation in the sixth day 

Operation in the seventh day 

Operation in tlie eighth day 

Operation in the tenth day 

Operation in the eleventh day 

Operation in the twelfth day 

Operation in tlie twenty-third day 


12 cases 
16 cases 
16 cases 
2 cases 
I case 

1 case 

4 cases 

5 cases 

2 cases 
I case 

3 cases 
I case 


These patients were purulent in greater or less degree, 
some of them to a ver^^ great degree. It is particularly in 
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their group that differences in surgical procedure exist and 
are important. 

The method which has been used for them has been (i) 
lemoval of the appendix (if it could be easily reached) by 
the simplest available method; (2) drainage of the appendical 
site if pus was there; (3) neglect of the rest of the peritoneal 
cavity (excepting as the previously mentioned drainage open- 
ing provided an exit for its seropus during the first few hours 
after operation). 

1. Under the first of these headings tire following details 
of technic may be referred to: McBumey’s incision placed 
well toward the side, so as to avoid unnecessary contact with 
the small intestine; size of incision, as small as will furnish 
satisfactory access to the appendical site, thus avoiding the 
intestinal exposure which so often accompanies large incisions; 
avoidance of pads, as far as possible, and use of broad retrac- 
tors for holding back the intestines ; following of longitudinal 
cjecal bands by aid of plain thumb forceps if appendix is not 
otherwise reached; separation of appendix from its bed of 
adhesions by fingers, often out of sight, sometimes aided by 
traction of aneurism needle passed through base of mesen- 
teriolum; grasp of mesenteriolum by Ferguson clamp when 
possible, thus facilitating movement of, and access to, the 
csecal end. The retractors can then usually be released and 
the appendix removed and its stump ligated and suitably 
treated within the walls of the incision and well away from 
the remainder of tlie peritoneum. 

2. Drainage . — In providing for drainage of the appendical 

site, disturbance of the exudate which lines the abscess wall is 
avoided, the pus is simply taken up by gauze as it exud^. 
Soft rubber tubes, or gauze protected by rubber dam, are in- 
serted and secured in position and a portion of the woun 
closed. Absorbent moist gauze dressings are changed tnice 
daily for the first two days, then less frequently. ^ 

3. General Peritoneum. — ^The treatment of tliat portion o 
the peritoneum which is at a distance from the appen ica si 
and certain other details may be best considered in re erri g 
to illustrative cases. 
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Case 1.— Localised abscess; much seropus in general abdom- 
inal cavity. Abscess drained; general abdomen disregarded. 
C. S., set 13, admitted to hospital tliree days after the onset of a 
severe attack of acute appendicitis. Temperature, 104°; pulse, 
120; looked very ill and had much abdominal ri^dity and a 
palpable mass in appendical region. Leucocyte count, 24,000; 
polynuclear, go per cent. 

Incision was made well to the side and the opening of the 
peritoneum was followed by a gush of seropus. An abscess 
cavity was found in the csecal region, which contained a ruptured 
appendix, concretions and thick foul-smelling pus. The appen- 
dix was enucleated from a mass of adhesions by the finger; its 
stump was ligated with catgut ; gauze, protected by rubber tissue, 
was placed against it as a drain. A moist dressing was applied 
and she was returned to the ward without further procedure. 
Semi-erect posture and continuous saline rectal irrigation were 
used. Food was withheld for thirty-six hours, when a little broth 
was given. There was an abundant discliarge of pus into the 
dressing and the wound was not entirely healed until five weeks 
later, but otherwise recovery was uneventful. 

This represents a class of cases which has caused much 
confusion in the consideration of the subject, this confusion 
depending largely on the interpretation of the seropus (or 
cloudy serum) which lies free in the peritoneal cavity, and 
which gushes from the incision when the peritoneum is 
opened; it is usually almost wdiite. Those who consider it 
highly infectious pus believe tlie case to be one of diffuse or 
general peritonitis, and they will surely find the intestines to 
be red if they handle tliem much. Those who believe that 
this seropus has very slight infective power will disregard it; 
they are accustomed to see serous effusions after various 
irritations, e. g., strangulated hernia, early unruptured appen- 
dicitis ; and know' that it can contain many leucocjdies without 
having much infective power, and they know^ tliat in cases 
with old encapsulated appendical abscesses it has largely 
disappeared. In this particular case, and in others which I 
have had examined, no culture grew' from it. In this series 
of cases this seropus has been r<^larly disregarded, although 
It has often been present in large amount. General peri- 
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tonitis has not followed in a single instance, and there has 
been only one secondary abscess to open. 

The local abscess about the appendix is of course different. 
The pus here is usually highly infective, and every effort 
should be made to protect the general peritoneal cavity from 
its virulence. 

The following case is also illustrative: 


Case II . — Very long gangrenous appendix lying in middle of 
abdomen, with no apparent encapsulation. Profound sepsis; 
appendical tract drained; general abdomen, disregarded. C. S,, 
set. 51, admitted to General Memorial Hospital after two days 
of suffering from a very severe attack of gangrenous appen- 
dicitis, with severe pain, vomiting, chill and extreme prostration. 
On operation the appendix was found to be six inches long, 
gangrenous throughout its entire length and containing four 
concretions; its tip lay to the left of the median line. In the 
patient's critical condition, the manipulation and cutting neces- 
sary to gain a complete exposure would surely have been fatal. 
On following the appendix with the finger, however, it was found 
to loosen, and was thus enucleated. Before the fingers were 
removed from the long tract where it had Iain, cigarette drains 
were inserted to its end. The appendix was then removed after 
its base had been compressed and ligated and the stump cauter- 
ized and buried under a purse-string suture. No other treat- 
ment was given excepting the postoperative measures already 
referred to, and the recovery w^as prompt and uneventful. 


There have been many of the severe cases similar to these 
two, and the prompt way in which they recovered when the 
appendix was treated in a very simple way, and the rest of the 
peritoneal cavity was disregarded, has made the writer very 
confident of the advantage of the method. The results have 
certainly been very much better than they were under t e 
methods previously used. 

The question of appendix removal is often an important 
one. The cases from whom it is not removed at the pnmary 


operation are illustrated by the following: 


Case III— Appendicitis of tweloe daps! 
pcritomtis; much pus. Appenditc not removed at pnmer} opera 
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t'wn. E. H., a well-nourished child of 6 years, was brought to 
St. IMary’s Hospital, February 27, 1908. Twelve days previously 
she had begun to have abdominal pain and to vomit. The vomit- 
ing had persisted and for the last few days she had been extremely 
ill, having much abdominal distention. On admission she pre- 
sented the picture of extreme depression, with sordes on teeth, 
abdominal distention, rigidity and tenderness. Pulse, 120; tem- 
perature, 103°. Leucocytes, 68,000, 90 per cent, polynuclear. 

Incision over the appendical region was made without delay. 
Much pus escaped. Such intestines as were seen were red, and 
there was much deposit of fibrin. No distinct abscess wall was 
evident. The examining finger could detect openings apparently 
to other parts of the abdomen. The appendix was not evident 
and no extended effort was made to find it. Her only chance of 
recovery manifestly lay in taking advantage of such adhesions 
as had already formed and relieving the site of maximum inflam- 
mation. Therefore, soft rubber tubes were simply put through 
the opening and a voluminous dressing applied. The operative 
procedure occupied hardly more than five minutes. She was 
returned to the ward and put in the Fowler position. Saline 
rectal irrigation was used. The dressings were changed twice 
daily at first. Food was withheld for twenty-four hours. Then, 
since she would not take brotli, peptonized milk (half ounce, 
q. 2 h.) was given. During the process of healing sloughs or 
fibrinous coagula came through the wound, but she made a good 
recovery, excepting for a hernia, which was repaired in July, 
when the appendix was also removed. 

There have been three cases in the series from whom the 
appendix was not removed. In work which preceded this 
series the writer has left it in several times and has had to 
remove it later in about one-third of the cases. 

W^iile considering the subject of protracted search for 
the appendix, the history of one of the patients of this group 
may be narrated. She had had a previous operation less than 
three years ago on the basis of the older teaching. The opera- 
tion was done in a very good hospital, by an unusually good 
surgeon; the history was brought to me b}'^ the attending 
plusician, and since location hides the identity of both hospital 
lind surgeon, it is given in detail to show how radically a 
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method of procedure, which was recently in general use and 
which is still in limited use, differs from the one here 
advocated. 


The usual intermuscular incision, three inches long, was made through 
the abdominal wall, over the appendix, and the peritoneum opened. The 
csecum was found presenting. To this the lower portion of the omentum 
was adherent, and the whole was bound tightly down with firm adhesions. 
These were broken up below and beneath the caecum. A large abscess 
cavity, well walled off with firm adhesions and filled with thin, yellowish 
pus with foul odor, was found. The rest of the abdominal cavity having 
been previously walled off with pads, the pus was washed out with saline 
and the cavity sponged out. All the bleeding points were clamped and 
ligated and the contents of the abscess cavity examined. It was impos- 
sible to definitely identify the appendix, but a large necrotic and inflam- 
matory mass, about the size of a large hen’s egg and believed to contain 
the organ, was ligated and cut away. The lower portion of the omentum 
was likewise cut away and a drainage tube of rolled rubber dam was 
inserted down to the bottom of the abscess cavity. A split rubber tube 
with gauze wick was placed down to the iliac fossa and two accessory 
drains of gauze were placed beneath the caecum. The wound was partially 
closed. 

After the operation intravenous injection of salt solution was given 
and the temperature ranged around 103° until July 14, one week after the 
operation, when it touched normal. July 20, again arose to 103” and did 
not subside until July 25. July 31 a chill and temperature 103'’ once more, 
and at least twice the abdomen was searched for pus pockets. One pocket 
of pus in upper part of incision was found. Warm applications were 
applied q. 3 h. for several successive days at different periods. Tempera- 
ture finally remained normal on August 8, and on the eighteenth the 
patient came home, the wound healing by granulation. 


If the abscess had simply been opened and drained tire 
xtreme depression which made infusion necessary would 
ertainly have been avoided. The extensive breaking up of 
dhesions, die use of fluid in the abscess cavity, the extensive 
xposure and wiping and the dissecting out of the egg-size 
lass, were severe traumatisms and infection-sprea mg 
rocedures. It is easy to believe that they were the cause o 
le extreme illness and the stormy and prolonged 
snee which followed. Furthennore, they accomp is ^ 
ood purpose, as the appendix was left in after ^ 
y be removed at a subsequent operation, t is 1 ^ 
ppreciate how a low mortality rate can fo ow us 
rocedure. 
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Genito-urinaryJSnrgeon of the Outpatient Department of the New York Hospital 
and House of Relief (Hudson Street Hospital). 

Untoward results following the passage of sounds 
through the male urethra into the bladder are not by any 
means uncommon, even when there is neither stricture nor 
deformity of the passage, nor discoverable infection present. 
The uncertain manner in which the gonococcus lurks in the 
deep urethra, even after subjective and objective symptoms 
have disappeared, makes the danger of infecting the bladder 
tlie greatest of these unfavorable sequelae. In a certain num- 
ber of cases reflex nervous symptoms reaching even the limit of 
temporary anuria and of more or less severe urethral fever 
have been reported. 

The writer has always had the feeling that the one surely 
safe procedure lies in filling the bladder with a warm mild 
antiseptic solution immediately after withdrawing the sound, 
which will provide against infection of the bladder, as previ- 
ously stated, and will, by permitting the patient to evacuate 
this quantity of fluid, tend to correct the dangers of anuria 
and nervous chill. The antiseptic will furtliermore protect 
against septic urethral fever. 

For these reasons during many years the habit of the writer 
has been to follow the sound with a soft rubber or woven silk 
catheter by means of which the irrigation of the urethra and 
the bladder is accomplished. In addition to this, another de- 
tail of treatment has in the majority of cases been carried out, 
namely, to give sthenic patients morphine gr. fluid- 


* Read before the American Urological Association, June 7, 1909. 
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extract of aconite mimims 2-3, and sulphate of quinine gr. 
5-10. For asthenic individuals the medication is changed to 
codein gr. nitroglycerin gr. Vioo-Vso quinine gr. 5-10. 
These are not “gunshot mixtures,” far otherwise: the 
morphine or the codein allays nervous excitement ; the aconite 
or the nitroglycerin dilates the blood-vessels, thus correcting 
congestion; and the quinine is an efficient febrifuge. After 
long experience with these combinations, the writer has still 
to find anything better for the purposes. 

The passing of the catheter, however, has the objection of 
doubling the instrumentation, which is a decided disadvantage 
on account of the dangers of infection primarily and second- 
arily on account of the nervous irritation of the patient in 
cases, for example, where the sphincter of the bladder passes 
into slight spasm after withdrawal of the sound. In order to 
correct these features the writer devised an irrigating sound 
based primarily on the fact that in order to be readily aseptic 
the tube in the sound must be perfectly straight and have only 
end openings, so that a swab might be passed through it 
easily, if necessary. 

After considerable study and experimentation, a sound has 
been produced (see Fig. i) which corresponds to the following 
description from No. 18 F. upward. 

The irrigating tube is a silver catheter and is of the same size 
for the entire series, namely, 10 F. It runs straight through the 
shaft of the sound from the base of the curve to the nipple at 
the handle, at which it receives the rubber tube from the irrigator. 
At first sight this point of emergence at the base of the curve may 
seem to be incorrect, but actual practice with the sound shows 
that the necks of most bladders seize the sound just in front of 
the opening so that the irrigating fluid is delivered exactly where 
it is most required, namely, upon tire floor of the bladder, n a 
few bladders it is necessary to push the sound in a little furt er, 
or to rotate its tip to the right or the left in order to disengage 
tlie opening of the tube from the mucous membrane, or to 
the handle of the sound in order to elevate the opening a 
the bladder floor. 
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The diameter of the silver catheter, 10 F., is amply large for 
evacuation of thick contents of the bladder and for irrigation of 
that viscus with due and normal rapidity. 

As to the advantage of delivering the irrigation just within 
the neck of the bladder and directly upon the bladder floor, atten- 
tion of the reader is drawn to the double-current irrigating 
instrument devised by Peterkin,’- exhibited before the American 
Urological Association and described in the Transactions of 
that bod3f, igog. The instrument consists of the sheath of a 
cystoscope through which a tightly fitting partition is carried, 
borne upon a water-tight plug which fits the outer end of the 


Fig. I. 



From above downward are shown the sounds with standard, short- 
ened and Benique tips. The 6-size taper from straight shaft to point 
(26-20 F.) is indicated, also the 3-sizc reduction of Chetwood near the 
handle (26-23 F.) M points to the bladder outlet of the silver tube 
(10 F. diameter) and B to the hose-connection, identical for all sizes of 
the set In the Benique instrument ilf shows the straight projection 
forward of the tube to open in the curve at a point just above the bladder 
floor. A illustrates the obturator. Note the position of the little plug far 
down the handle of A, to agree with the long slot in B; if the obturator 
is not properly seated in B the plug will not show at M, thus avoiding 
the accident of having the sharp point of the obturator project against 
the urethra and bladder, because this point is shorter than the slot in B. 

sheath and itself carries one tube each into both halves of the 
sheath thus set off by the partition, and thus permitting inflow 
and outflow after the double-current method. 

The nipple is also of uniform size for the entire set and is 
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tipped with a cone-shaped collar for rubber tubing ^ inch in 
diameter. This uniformity saves a great deal of trouble in 
making tire connections, as this size of rubber tube is that com- 
monly employed on irrigators and hand syringes. 

The handle of the sounds is of the shell-like variety com- 
monly seen on many instruments, and does not vary from sound 
to sound. 

The , shaft is of the double taper type introduced by Dr. 
Chetwood.^ The first 354 inches next to the handle are three 
sizes smaller tlian the main shaft, which then passes forward at 
full size for 4 inches until the base of the curve is reached, thus 
making the straight part of the shaft inches long. 

The curve of the sound is on a radius of inches, which is 
the curve of the nonirrigating standard sound. The length 
of the curve is a trifle more than 90°, which is also the length of 
the curve of the nonirrigating standard sound. The taper of 
the curve is uniformly 6 sizes from the base to the tip, so that, 
for example, size 26 F. is 20 F. at the beak. In the writer’s 
experience this taper is the most convenient. Some authorities 
prefer the standard curve but shorten it by about one inch. 

Many other authorities prefer the Benique curve sound. In 
case sounds with the Benique tipe are to be used, I would 
suggest that the first 90 degrees of the instrument be tapered 
6 sizes, so that, for example, a No. 26 F. instrument is 20 F. 
at the point. The tunnel should also pass along the curve until 
it emerges at a point corresponding with a straight line pro- 
jected through the straight part of the shaft of the instrument 
until it cuts the curve. Thus a point of emergence is reached 
which will be just above the bladder floor when the sound is 
inserted exactly as in the other two forms. Although in the 
Benique sound the tunnel is no longer literally straight, in having 
only end-openings it may readily be cleansed. The obturator is 
of the same form as that just described excepting that t e rs 
few inches of the shaft are flexible, by being made of flat spnng 

metal. , 

The obturator of the sound consists of a small plug groun 
to fit the opening at the base of the curve of the sound ac^ratc > , 
mounted on a long rigid wire with a loop handle at the ot ‘ 
A little metal plug fits into the lumen of the nipple, ^ 
ing the obturator at this point. In order to prevent t e 0 r 
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from hvisting, a device like a simplified bayonet-catch has been 
provided between the nipple and the handle of the obturator. 

In order to prevent the sharp corner of the obturator seen in 
A, Fig. I (made by the obliquity of one surface where it matches 
the curve of the instrument), from projecting out of the silver 
tube and thus cutting the patient if it were to be placed in the 
inverted position in the tube of the instrument, the slot of the 
bayonet-catch in the nipple has been made very long and tlie plug 
on the handle of the obturator has been set forward a correspond- 
ing distance. Thus if the obturator is wrongly inserted the plug 
will prevent the obturator from being seated home at all until 
it is rotated so that the peg is in the slot. 

When the obturator is set, in order to prevent any sharp, edges 
whatsoever, the surface of the obturator has been convexed a 
little and the opening in the silver tube concaved a little, thereby 
preventing sharp edges. 

These irrigating standard sounds have been in use by the 
witer and his colleague. Dr. Walter B. Brouner, for two 
years, having been devised in 1907.* The Benique and stand- 
ard forms were shown before the Genito-urinary Section of 
the New York Academy of Medicine at its meeting in Decem- 
ber, 1907. 

The manner of using the sounds is as follows : After thor- 
oughly boiling, the obturator is examined to see that it is 
freely movable for final withdrawal and then it is pushed 
into proper position and locked. The sound is then lubricated 
and introduced into the urethra in the usual manner. It is 
well to place the little finger through the loop in the handle 
of the obturator so as to be sure that the obturator does not 
slip. For the same reason it is also well to malce the final 
pressure upon the sound by means of the obturator-handle, 
which is stout enough to permit thereof. After the sound has 
remained in place the desired five or ten minutes the obturator 

*The dates for the mechanical drawings for these sounds are as 
follows: irrigating sound, Benique cur\’e, March 15, 1907; irrigating 
sound, standard cuiwe, March 29, 1907; irrigating sound, short curve, 
December 21, 1907. The drawing for the tunnelled and grooved sound 
{subsequently described in this monograph) is dated January 27, 1908. 
This chronology may be of historical value later. 
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is gently ■withdrawn. Sometimes a flow of urine follows, 
especially if the sound has been left in the bladder five minutes 
or more. A receptacle should therefore be at hand to catch 
such evacuation. 

The irrigator, having previously been filled with the de- 
sired warm antiseptic fluid, is now connected to the nipple. The 
act of attaching the rubber tubing for the irrigator or syringe 
should be done so gently that chafing or scraping the bladder 
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bladder end of the tunnel. Rotation of the sound to right or 
left will correct this little difficulty. Or, the obstruction may 
be due to the fact that the sound is not in the bladder quite far 
enough, which is corrected by pushing it gently onward. If 
tills is suspected, it is better to reintroduce the obturator be- 
cause the oblique opening of die silver tube at the base of the 
curve makes the progress of the sound painful in these circum- 
stances. After the bladder has been irrigated it is finally 
filled with the fluid and the sound without the obturator is 
withdrawn!. The patient is then allowed to evacuate the anti- 
septic at once or to carry it away with him in his bladder for 
evacuation a quarter-hour or a half-hour later. 

The results of using this sound seem to be emphatically 
not only a protection against all ordinary dangers of sound 
passing, but a distinct promotion of the comfort and re- 
assurance to the patient. The writer has had, for example, 
a number of very intelligent patients who, although from the 
hands of w'ell-known physicians, have stated that they never 
have felt so comfortable after the passing of a sound as they 
do after these irrigations and evacuations of a warm simple 
antiseptic fluid. 

11. AN IRRIGATING TUNNELLED AND GROOVED SOUND FOR THE 
DILATATION TREATMENT OF STRICTURE OF THE MALE 

URETHRA. 

Without entering into a lengthy discussion of the com- 
parative merits in the treatment of stricture of the male 
urethra betw^een the methods of dilatation and of internal and 
external urethrotomy, it is reasonably accurate to say that in 
the absence of inflammation of the urethra, bladder, and 
kidneys, w^hich ivould indicate drainage, dilatation may be ap- 
plied to most strictures of moderate extent along the length 
of the urethra through which a filiform guide may be passed. 
The tendency is to advocate the use of soft instruments in 
the early stages of dilatation until the halfway point (say 
15 F.) has been reached. For the average practitioner this 
is certainly tlie safest rule; for the expert, however, who is 
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always willing- to be patient, gentle, and deliberate, rigid instru- 
ments are perfectly safe, provided that step by step (say every 
quarter-inch of advance) the freedom of the filiform guide 
in the tunnel is always proved by drawing out or pushing in 
the filiform a little. Many strictures which might require 
operation, .thus taking the patient away from business, may be 
successfully dilated. 

The necessity of always washing out the bladder and 
urethra after any instrumentation led the writer to devise an 
irrigating tunnelled and grooved sound laid down on the lines 
of tlie original Van Buren-Gouley sound. Hitherto the only 

PlO. 3. 
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groove. The dotted line B shows the waste of the larger tube cut away to accommodate 
C, The heavy line D represents the portion, which brazed together with C, makes up tne 
cross-section of the sound. 



irrigating instrument which might be used as a sound is the 
silver catheter, which unfortunately is so soft as to defeat its 
own purpose in no small number of cases. The writer has 
devised a tunnelled and grooved sound by taking two steel 
tubes for the small sizes and by cutting a segment out of tire 
wall of each which when brazed together give the shaft of the 
sound, D, and the groove of the sound, C (see Fig. 3). 


The smallest size of the series is 7 F. These sizes are ta en 
on the ground that if a stricture will not accept size 7 F. easi y 
it had best be subjected to external urethrotomy, and on tie 
ground that if the stricture accepts sound 7 F. it may be 1 ate 
to 8, 9, or 10 F. at the first sitting. It is to be remembyed tlia 
the guide of the Maissonneuve urethrotome is 7 F. m^ lame e 
This fact led the writer to determine upon the same size as tlie 
extreme small limit for the tips of his series of soun s. 

In order to preserve the plan of the irrigating stan ar ® 
just described, the curvature is uniformly of incies 
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the length of tlie curve is approximately i inch shorter than that 
of tiie standard sound. To compensate for this shortening of 
the tip the straight part of the shaft is elongated i inch. The 
taper of the curve is uniformly six French numbers in all sizes 
from 13 to 20. Sizes 8 to 12, both inclusive, however, taper to 
No. 7 at the point. By this plan of six-size taper where possible 
the dilatation is made very gradual. For example, size 18 F. 
is at tlie tip 12 F., at the middle ‘.of the curve 15 F., and at thirds 
of the distance between the tip and the middle of the curve 13 
and 14 F., respectively, and at tliirds of the distance between the 
midpoint and the straight shaft 16 and 17 F. respectively. Also, 
for example, size 10 F. is 7 F. at the tip and 8}4 F. at the mid- 
point, and so on for the whole series of sounds. This careful 
uniformity of taper is of great service in using the sounds, for a 
stricture which has taken 8 F. will accept almost tlie half-beak of 
the 10 F. instrument before the real dilation begins, and a stric- 
ture which has taken 16 F. will engage almost two-thirds of the 
beak of an 18 F, sound before stretching ensues. Thus far 
greater safety in the use of the instruments is gained. 

It is not necessary to have an office set consisting of all sizes. 
The author has found the even numbers sufficient, namely, 8 to 
26 F., inclusive. Ordinarily No. 20 F. would be the largest 
required. Two patients, however, who refused urethrotomy had 
dense extensive strictures which required for safety the other 
numbers of the series stated, namely: 22, 24, and 26 F. 

The shafts of the instrument are of uniform size from the 
base of the curve to the handle until size 18 F. and larger are 
reached. Then the double-taper plan of Chetwood is used. 

The tunnels of the tips are of uniform diameter from the 
smallest to the largest sounds, namely, a trifle over the diameter 
of the ordinaiy^ whalebone filiform guide. This plan prevents 
wabbling of the larger sizes upon the filiform and accustoms 
the operator to a uniform feel of the action of the sounds 
in passing along tlie guides, also a very important detail. All 
tunnels are moreover ^4 inch long, which gives relatively exten- 
sive cones for the tips of the sounds. The long-tunnelled tip 
follows the direction of the filiform better and really prevents the 
tendency of short tunnels to cut or buckle the filiform. 

The grooves begin at the proximal ends of the tunnels and 
extend throughout the shaft to the handle and are likewise of 
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uniform width and depth, i.e., large enough to accommodate the 
standard filiform guide. This excess of space between the fili- 
forms and the grooves is ample for the purposes of urethrotomy, 
namel5r, of guiding the knife and the director, should such be 
necessary. 

Irrigation is provided for in sounds No. 13 F. and larger by 
silver catheters of uniform size (7 F.) extending from the base 
of the curve of the tip to the rubber hose-fitting in the handle 
and opening into the groove at the base of the curve. Sizes 
7 to 12 (both inclusive) are hollow throughout and in order to 
clear the groove have the opening on the side also at the base of 
the curve. This is necessary because a separate silver tube could 
not be incorporated into such small sizes. 

The handles of the sounds, including the hose-connections and 
the obturators of the sounds, are the duplicates of the types used 
in the standard sounds described in the first part of the article. 


The extreme advantage of this type of irrigating tunnelled 
and grooved sound lies in the fact that it permits treat- 
ment of the bladder through the one and same instrument as 
is used to dilate the stricture. In other words, instrumenta- 
tion is halved, i.e., reduced to a minimum, Avhich in most 
strictures is of extreme importance, because the reflexes due to 
irritation are matters of moment in all stricture-instrumenta- 
tion. 

In closing this paper it seems well to add a few paragraphs 
for description of similar sounds which have preceded those 
of the author. The following historical review, therefore, of 
dilating and irrigating sounds seems warranted. 


Syme’s ’ guide appears to have been one of the earliest , 

passing through stricture. It had no tunnel, but a long 
like an ordinary sound. The curve and first portwn o ^ ^ ^„rnrpeded 
reduced to a small diameter and ended in a shoulder, w ence 
a straight shaft to the handle. The shaft and tip were doubt- 

guide to knife when operating. The tip, however, was so 
less frequent accidents happened, due to the fact tha e 
no whalebone guide to make it clear the urethra wa ^ 

G. Frank Lydston^ says: “The late Professor W. H.^an Uurc 
the inventor of the first tunnelled instruments ever use 
due credit for them.” Gouley, however, seems to have been the 
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describe the same. According to Van Buren and Keyes,' Gouley borrowed 
his idea from Van Buren. Without entering into a controversy long since 
passed, it will probably be good judgment to give both men credit and 
call the first type of tunneled instruments used the Van Buren-Gouley 
tunnelled and grooved sound, which was described by Gouley' in 1864. 
The original description reads : “ It is a grooved conical steel sound with 
a canal one-eighth of an inch in length at the vesical extremity, and with 
a curve equal to one-fifth the circumference of a circle three and a quarter 
inches in diameter. The smallest (No. 3) is one and a half millimetres in 
diameter at the point. I have had larger ones (to No. 15) made to fully 
dilate strictures complicated with false passages, and have named them 
tunnelled sounds. When a capillary whalebone guide has passed through 
a tortuous or an eccentric stricture and has entered the bladder, the free 
end is slipped through the tunnel of the smallest sound, which is carried 
down to the obstacle, held in firm contact with it, — precaution being taken 
to keep the guide in the groove of the staff, — and in a few moments the 
instrument will pass, but no force or undue pressure should be used. It 
is desirable after having accomplished this much, to carry on dilatation 
rapidl}', at the same sitting, to four or five higher numbers, to guard 
against the possibility of retention of urine from too great inflammatory 
sw’elling. The stricture should then be treated by gradual dilatation, and 
no other method thought of, unless dilatation fails after a thorough trial." 

One feature of difference between the Van Buren-Gouley tunnelled 
instruments and those of the writer is that in the former the tunnels in- 
crease in diameter with the increase in the size of the sounds. In the 
opinion of the writer this is a mistake, because it deprives the operator 
of a uniform " feel ” as to how the instrument is sliding over the filiform, 
duly provided for in the sounds of the writer by having all the tunnels 
of the same diameter and length. 

Gouley s catheter appeared about 1869 and is thus described : “ In 
1869 I adapted the tunnelled principle to the one-eyed English gum cathe- 
ters and have used them with much satisfaction and success. The whale- 
bone ^idc is passed through the vesical extremity of the instrument, 
which is open, and out of the eye. Their use is especially indicated when, 
a ter having made rapid dilatation of a narrow stricture, it is found 
necessary to retain a catheter for a few hours.” 



Fic. 4. 
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The Gouley catheter staff appeared at about this time. It consisted 
^ n grooved catheter with an obturator. 

, dilating catheter was threaded from an opening in the 

handle throughout the instrument, 
f-, jostillating catheter sound was the next advance. It 

* cjs-Xjltzmann syringe-sound so as to make the tips attacli 
serip'^ ^ slip-joint. Thus a set of tips comprising any 

KS of sizes could be used. Through a small central tube from handle 
to tip irrigation ot the bladder may be accomplished. The tube, however, 
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is too smflil to pcrniit the evacuation of thick bladder contents. The 
range of tips, however, in the set permits dilatation of the stricture and 
instillation of healing solutions upon the damaged mucous membrane to 
be practised with the greatest possible advantage. 

About twelve years ago Dr. Willy Meyer “ exhibited before the New 
York Academy of Medicine a sound reaching the indications for irriga- 
tion of the bladder and devised by Trendelenburg, of which the above is 
an illustration. It will be noted, however, that the Trendelenburg sound 
has an olivary tip, a peculiar, open, short curve, and lateral openings, 
thus, excepting in its purpose, it differs materially from the writer’s 
sound. 

This paper cannot be closed without giving credit to C. E. Panoff, 
M.D., for a sound described in the New York Medical Journal of June 12, 
1909, in general terms closely like the sounds of the writer. Dr. Panoff 
states that the dates of the various models are July 23, 1908, Jan. 3, 1909, 
and May 17, 1909. It will thus be seen that the sounds of the writer 
were designed and in use more than a year previous to Panoff’s, 

In Panoff’s sound the channel for irrigation is not a silver catheter 
and does not run through in a straight line to the base of the curve of 
the tip. The opening of the channel is interiorly placed about three- 
quarters of an inch back from the base of the curve, thus requiring a 
deeper introduction into the bladder than do the sounds of the writer. 
The experience of Panoff, however, is identical with those who have used 
the sounds, namely, that the act of voiding artificial urine after instru- 
mentation adds to the comfort of the patient. It is very interesting to 
see how two persons, unacquainted one with the other, working in the 
same specialty, should have reached much the same design of instrument 
independently one of the other. 
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INTRAVENOUS LOCAL ANESTHESIA. 

BY JAMES MORLEY HITZROT, M.D., 

OF NEW YORK CITY. 

Before the 37th Congress of German Surgeons, in April, 
190S, Bier (Archiv. f. kliii. Chir., Bd. Ixxxvi, 1908, p. 1007) 
presented a method of local anaesthesia by the intravenous 
route which he had found extremely successful for the resec- 
tion of joints, tendon transplantation, sequestrotomy, ampu- 
tations of the various extremities, etc. 

The method is applicable only to the extremities and briefly 
is as follows : The extremity to be operated upon is carefully 
bandaged with a soft rubber bandage from the distal end to a 
point sufficiently high to allow free access to the field of oper- 
ation. This must be so done that all the blood is squeezed 
out of the extremity and kept out by a broad band above the 
field of operation. A second rubber bandage is wound about 
the extremity below the field of operation, enclosing it between 
the upper and lower bandages. Under infiltration anaesthesia 
a subcutaneous vein, close to the upper bandage, is exposed, if 
possible by a vertical incision, — if not, a transverse one will 
expose a vein without difficulty. The vein is freed, two liga- 
tures passed beneath it, the upper ligature tied, and the vein 
cut across. An ordinary metal infusion cannula is then passed 
into die lower (distal) end of the vein and tied over it, firmly 
closing the vein about the cannula. Through this cannula the 
operator injects from 50 to 100 c.c. of 0.5 per cent, novocain 
solution in a direction opposite to the normal blood current. 
Anaesthesia results in from 5 to 10 minutes, due to tlie passage 
of the novocain solution tlrrough the vein wall, and is com- 
plete. The cannula is left in situ; injected solution must not 
escape. 

When tlie operation is completed and before closing the 
wound, he washes out the veins with warm salt solution. As 
an additional precaution the upper nibber bandage is loosened 
sufficiently to allow the blood to flow through the arteries and 
thus to wash out still more of the novocain solution. After 
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the blood has flowed for a few minutes the bandage is again 
tightened, the wound sponged dry, and closed in the ordinary 
manner. The dressing is applied and the rubber bandages re- 
moved. In amputations the line of the incision passing through 
the injected area makes the washing out process unnecessary. 

The anaesthesia lasts for from 5 to 15 minutes after wash- 
ing out the veins. In nervous individuals Bier finds a pre- 
liminary dose of morphine and scopolamine very satisfactory. 

A number of cases suitable for this procedure, in which 
general anaesthesia was contraindicated or not desired, led me 
to try it; in each case anaesthesia was complete. 

The armamentarium is very simple. A 0.5 per cent, novo- 
cain-salt solution is carefully sterilized by boiling. The im- 
plements necessary are a silver infusion cannula of the ordinary 
type, a piece of rubber catheter to connect this with the tip of 
a glass syringe of the type with asbestos packing known to 
the trade as the McElroy syringe, large enough to hold 100 c.c. 

In applying the rubber bandage to the extremity it causes 
less discomfort if the main arterial circulation is cut off by 
digital pressure, the limb elevated, and the bandage then applied 
from below upward and fastened and the lower turns un 
rolled. As in an intravenous infusion, the cannula can e 
more easily placed in the vein if the two ligatures are e 
taut and a small longitudinal slit made in the vein 
them. Into this the cannula may be rea.dily ^ 

upper ligature is tied and the lower one tied ^ ^ 

the cannula to prevent leakage, as recommended by ^ len 

As the solution is forced in, the subcutaneous veins ec 
prominent and the solution can ,be seen entering t e en 
between the bandages. After a few minutes t^ e , 

less and less prominent and finally are not distmguis , 
to the rapid diffusion of the fluid into fallowing 

maining steps are those earned out ' method • 

cases are chLn to fflustrate the efficacy of the above metho ^ 

Case L~Ainpntation of Leg for ; operation 

28 years. Bellevue Hospital, service o • anotlier 

February i, 1909. Morphine, Vs S'"-' pgj-ation. After the 
Vs gr. fifteen minutes before time set for operatio 
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usual preparation the femoral artery was compressed against 
the pnbic ramus and the rubber bandages applied as above. The 
saphenous vein was exposed by infiltration anassthesia, the liga- 
tures passed, and the cannula inserted as described above; and 
50 c.c. of 0.5 per cent, novocain solution were injected. In ten 
minutes anaesthesia was complete. 

Anteroposterior flaps were made at the junction of the middle 
and upper thirds of the thigh and the skin flaps dissected back 
without the least pain to the patient. The muscles were divided 
down to the bone and pushed back sufficiently to allow for a 
high division of the bone. Throughout this step the only com- 
plaint by the patient was that he felt electric shocks in his leg, 
and when the sciatic was cut a shock twisted his big toe. The 
bone was sawed without any pain to the patient. The remaining 
steps, completed in the ordinary manner, were painless. 

Throughout the patient's pulse ranged from 72 to 80, and on 
his return to the ward he enjoyed his midday meal. The day 
after the operation his temperature rose to ioi° and then fell 
to normal on the fourth day, where it has remained. On the 
fourteenth day after the operation he was up in a chair for the first 
time in 14 months. The wound healed without unusual reaction. 

Case II .- — Halhix Valgus. — ^Woman; aged 44; was admitted 
to Bellevue Hospital (Dr. Woolsey’s service) on January 20, 
1909, complaining of pain over both great-toe joints. Both great- 
toe joints were swollen and reddened, the bursae filled with fluid, 
and the toes abducted so that they rested across the other toes. 

After the usual preparation the rubber bandage was rolled 
over the toes and foot to a point just above the ankle on the left 
side, and fastened there. A vein was exposed and about 30 c.c, 
of 0.25 per cent, cocaine solution injected. The solution could 
be readily seen entering the veins over the dorsum of the foot 
and anaesthesia was complete in one minute. The bursa was 
dissected out, a wedge-shaped piece of bone removed from 
behind the head of the first metatarsal, and the toe manipulated 
into position with absolutely no sensation on the part of the 
patient. Before closing the skin incision the veins were thor- 
oughly flushed with warm salt solution and the tourniquet 
loosened as recommended by Bier. The wound was then closed, 
dressed, and the tourniquet removed. At the end of one hour 
the patient complained of severe pain in the foot, which she de- 
scribed as tingling or burning in character, as '' if it had been 
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frost-bitten.” Three hours after the operation the patient 
had a shaking chill and said she felt sick and nauseated, but was 
relieved by % grain of morphine hypodermically. Her tem- 
perature rose to 102.5° F. and then gradually fell to normal. 
The wound healed kindly except at one point, where the skin 
became a little blue and looked doubtful and a stitch was removed, 
after which it granulated in rapidly. 

Her sole complaint throughout was that the rubber bandage 
at the ankle- was too tight, a just complaint, as I believe we had 
W'rapped it Avith too much earnestness in our zeal to render the 
foot bloodless. 

Case III . — Tuberculous Tenosynovitis of the Extensor Ten- 
don Sheath of the Arm. — Man; 35 years of age. The process 
involved tlie extensor tendon sheath from the level of the ulnar 
styloid about six inches up the arm, and was filled with small 
movable bodies. 

After freeing the forearm of blood by compressing the 
bracheal and elevating the arm, the rubber bandage was applied 
from below upwards and fastened just above the elbow. A large 
vein on the ulnar side of the arm which had been previously 
selected was exposed under cocaine infiltration, the cannula 
inserted and 50 c.c. of 0.5 per cent, and 50 c.c. of 0.25 per cent, 
novocain-salt solution injected. Anaesthesia was complete in 
15 minutes and the man, a rather stolid individual, watched the 
skin incision, saying that he had no pain although he saw me 
cutting. The tendon sheath was opened and dissected out, the 
wound Aviped with the iodine-glycerine solution of Durante, and 
the tissues loosely closed over the tendons. The veins were 
flushed in the usual manner, a few bleeding points caught an 
tied, and the skin closed Avith tAVO small rubber-tissue drains at . 
each angle. He had no constitutional reaction. 

From my experience novocain is the ideal anesthetic for 
this method. Cocaine in the one case in Avhich it was use 
gave a marked constitutional reaction, and although its action 
was more rapid the likelihood of dangerous S)nnptoms is so 
much greater that it has nothing to commend its use. 

Its superiority to infiltration anesthesia ® 

which it (intravenous) is adapted is most marke . t 
pier, more rapid, and more complete, and avi suppan 
slower method in many cases. 



A MODIFICATION OF THE CRILE TRANSFUSION 

CANNULA 

BY BERTRAM M. BERNHEIM, M.D., 

OF BALTIMORE, MB. 

From the Hunterian Laboratory of Experimental Medicine, The 
Johns Hopkins University. 

The instrument (Fig. i) consists of a hollow tube 3 mm. 
long, having three rounded, sharp-pointed hooks on one end. 
These hooks are 2 mm. long, are placed at equidistant points 
around the lumen and flare outward just a bit at their tips. 
Between two of the hooks is the handle, which comes out in 

Fig. I. 



The thrcc-proneed cannula. 

the same direction as the hooks, but, in addition to being much 
thicker, the handle is cm. long and is flattened a little so 
as to be easily held. The cannulae are made in four sizes, 
referring to the bore, mm., 154 mm., 2 mm., and 214 mm. 

The technic ^ of the transfusion is in most respects similar 
to that used for the Crile cannula. The vein of the donee is 
carefully isolated and, after being tied off distally and secured 
proximally by a bull-dog clamp, is divided, leaving about 3 cm 
free for manipulation. The lumen of ^ vessel is thoroughly 

‘ Crile : Annals of Surgery, September, 1907! ' ~ 
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modification of crile cannula. g 

washed out witli warm salinp fniu j t. 

after which all superfluous adventitia Tremover Tl''“rt“' 
of the donor is prepared in a similar manner 


Fig. 2 . 



The.veJnldrawn through the:cannula:and]about5toibe everted over it. 

The vein is then, by means of a needle and thread, passed 
trough the cannula 2 (Fig. 2 ), hook end first, grasped by 
osquito clamps at three equidistant points along its lumen, 
everted over the cannula and impaled on the three hooks 


Fig. 3. 



Xhs * 

vein passed throughjthe cannula and everted over it, ready to receive the artery about 

to be drawn over it. 

(^ig"- 3). Next, the artery is seized in a similar manner by 
three mosquito clamps and, after being gently dilated, accord- 
ing' to the suggestion of Crile, by the end of a clamp pre- 

. size of the cannula selected should be judged by the actual 

tissue thickness of the collapsed vein which is to be passed through it. 
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viously dipped in sterilized oil, is gently pulled over the 
cEiinula. with its everted vein End also impaled on the three 
hooks. A tie is now placed around the cannula (Fig. 4), for 
the sake of greater security, and the blood allowed to flow, 
the clamp on the vein being removed before that on the artery 
(Fig- 5). 

Fig. 4. 



The communication between the artery and vein perfected; clamps still in place 
compressing the respective vessels. 

The advantage of this over the ordinary Crile cannula 
is that it is absolutely unnecessary to hold either vessel while 
the tie is being placed around the cannula. This difficulty, 
slight as it may seem, is often a most serious drawback to 


Fig. S- 



the successful performance of a transfusion.^ As a matter 
of fact, if the artery has not been too much dilated before 
being impaled on the hooks of our cannula, no tie at all will 
be necessary^, as there will be enough pull on the artery and 
vein to prevent leakage. As a routine, however, we think 
it best to put one tie around the cannula and vessels. 


‘Hepburn: Ankals of Surgery, January, 1909. 



THE “ OPEN-SEAT ” PELVIC BINDER. 


A PRACTICAL BANDAGE FOE OPERATIONS ON THE SCROTUJI AND TESTES AND 

ILIO-INGUINAL REGION. 

BY SAMUEL E. NEWMAN, M.D,, 

OF ST. LOUIS, MO. 


Operations about the scrotum and inguinal regions have 
been greatly improved and the results are not comparable with 
those of antecedent years. But it usually provokes strong com- 
ment to see the bandage applied after an almost technically 
perfect operation. To say the bandaging is crude, puts it 
lightly ; and I therefore do not think my paper needs an excuse. 

No part of the body seems more difficult to bandage 
properly tlian the scrotum, and probably none is so grateful 
for small attentions. The scrotum should neither hang like 
a bag nor be squeezed between the legs. Postoperative com 
fort is greatly augmented by supporting the part in a hig 
posture. If this position, which is much desired and seld^ 
obtained, can be secured there is less likelihood of venous 
oozing and serous effusion into the sack, the tension on 
stitches is reduced to a minimum and primary union ma 
more certain. Sometimes it seems as if tlie success o 
surgical procedure is frustrated by the lack of proper supp 

and protection of the part. , , 

The convenience whicli the “open-seat” o&ers to ^ 
patient and nurse is of real importa.nce, an no wor 
is necessary to point out the desirability o t ns speci ^ 

full width of unbleached n-shn isjsed, 

for the small size one and one-quarter ^ 

size one and three-quarter yards are j^^aterial 

■will accommodate the usual run o ,,n,„ken muslin 

shrinks after washing and it is best to use a shmnk n 
tor the bandage if it is to be laundered and re-appi.ed 
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Fig, I. 



Fig. 2. 



rcctal^penni^is^n ■view. The bandage is put in position so that the 

to eithw sid^of the natlent*^ The abdominal ends, 5, B, are brought out 

brought ioma?db2?wecn the 


BioSs. 




Anterioriview. From below upward the two tails are joined with a few safety-pins. A 
high opening is left for the penis. Veryimaterial assistancelis gained if someonejpulls on the 
tails while the pins are being inserted.! 


tSFio.fs. 



KFic. 6.3 



The'’completedTbandage.‘’IFiX)m'; below, ‘rnises^tbe’^art to?high position and 

quantity of cotton to bolster up the scrotum.ilThiSiraises.tn .p 
protects.the wound fromicontamination.j 
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thickness of the material may be enough, but the binder is 
stronger and more lasting if it is composed of two layers 
and the edges nicely stitched together. 

ADVANTAGES. 

1. The patient is not lifted; turning on the side is all that 
is required in applying the bandage. 

2. It is held in place by the spines of the iliac bones and 
does not tend to slip. 

3. The scrotum is not merely supported between the thighs 
but rests on the pubes. 

4. Urination is not interfered with. 

5. Easy access to the rectum; defecation does not neces- 
sitate a change of the bandage. 

6. The bandage does not become stringy and see-saw the 
skin of the entire region. 

7. Inspection of the wound is easy and requires Httle 
more than the removal of a few safety-pins. 

8. After dressing the wound the same bandage may be 
re-applied ; if the binder is soiled, it is laundered and re-used. 



NOTE ON SILVER FOIL IN SURGERY. 


BY JOSEPH S. LEWIS, M.D., 

Intern at the German Hospital in the City of New York. 

It is a repetition, but surely not a vain one, to assert the 
value of silver foil as a surgical dressing. Its use has become 
firmly established in some hospitals while disregarded or 
unknown in others. 

Following the work of Muller (1899) and Naegli (1893), 
to which he refers, Bolton ^ in 1894 demonstrated the in- 
hibitive and bactericidal action of various metals. Halsted,^ 
founding the practical use of silver foil on the laboratory 
work of Bolton, introduced it into the wards of the Johns 
Hopkins Hospital in 1895.® Since then the use of silver foil 
dressing has been propagated largely by such as have seen it 
used in Baltimore. 

In 1896 Crede ^ published his observations on the mode of 
action of silver and its compounds, his work resulting m a 
flood of literature which carried numerous silver compoun s 
into general use. On the compounds we have nothing to a 

Metallic silver as an aseptic dressing derives its value 
chiefly from its bacterio-inhibitive power, sufficient to c ec 
bacterial growth but not to alter the normal process o r p 

in the adjacent healthy tissues. The foil is > Hoes 

mony with the practice of asepsis in this sense, a ^ 
not destroy living somatic cells. As demonstrated by Crede 
the dressing lies in contact with a clean open 
change, but in the presence of growing bacteria e 
formed, wherein the inhibitive power has een 
side. The bactericidal power of to believe 

tions is markedly less than Crede was f^rlridal in the 

and ttis is doubLss fortunate, for were .t 
proportion I to 80,000, as first stated, it must, barrmg 
action, surely kill body-cell with bacterium. 
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In practice silver foil has been found to do no harm, 
thus fulfilling the first desideratum, of all therapeutic measures. 
This is the general experience,®* as well as our own at the 
German Hospital. Our conclusions are based on its routine 
use during the past four months on upwards of 200 unselected 
cases with especial observations of about 100 of these. That 
it is harmless does, of course, not alter the fact that it is of 
little or no value on certain wounds, as, for instance, chronic 
granulating surfaces. It cannot reach bacteria growing in 
such granulations, and the sheets are prone to incorporate with 
the dried pus of profusely discharging wounds and rise from 
contact with the surface. 

Of what use then is the foil? The following advantages 
have been demonstrated in the order stated : 

1. On clean skin grafts the dressing is at its best and has 
replaced the older methods of wet dressings and gutta-perclia, 
or the dry gauze dressings which present mechanical draw- 
backs. The unguents are either too active if antiseptic, or 
favor bacterial gro’ivth, or amount to occlusive macerating 
dressings like gutta-percha. Under the foil the grafted skin 
remains fairly dry, as is the condition of normal skin. One 
clean graft under silver was observed to have taken finnly on 
the third day after operation. Others were not inspected 
until the expiration of a week or more. 

2. In plastic surgery where cosmetic results are desirable, 
the slight secretion along the linear wounds passes through 
the crevices in the foil to be absorbed by the superimposed 
gauze, minimizing scab formation. This was demonstrated in 
control dressings in which one half of a wound was covered 
with gauze and the other with silver. 

3. In the usual clean wounds the possibility of infection 
from without is made more remote, especially in the groin, 
where the dressing may become wet with urine or slip and so 
expose the wound. In clean wounds near a discharging one, 
as in some secondary operations, the clean one may be pro- 
tected against the other until union is established. 

4. Though we have used it in only one such case and that 



Fig. I. 



.^l icod between 

The cut leaves aie pUco 


boards to be sterilized. 
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too recently to add the ultimate results, the foil may be recom- 
mended on theoretical grounds to prevent subdural adhesions, 
for which w;e refer to an article by Harris « for practical 
demonstration. 

5. In clean rapidly granulating open wounds, the foil pro- 
tects the delicate advancing margin of epithelium. Chronic 
ulcers such as the varicose type are not benefited. In two 
cases it was found suitable in burns after the acute stage was 
passed, but of no preference over other methods. In the 
acute or painful stage of burns it is useless. 

Silver foil is no longer at a disadvantage as regards its 
cost, in that it may now be had for one-fifth the price quoted 
as reasonable by Hagner ® in 1901. One dollar a month more 
than pays for all the foil that is used in this hospital. 

The following method of preparation and use is essentially 
that of Halsted, save that we deviate from the use of paper 
over the foil, as favoring retention beneath the dressing of 
the slight postoperative bleeding or exudation of serum. The 
gauze is placed directly on the foil through the breaks or 
cracks of which the fluids find their way. Where the gauze 
adheres to a graft it may be removed by the usual methods, 
tliough if bleeding has been absolutely stopped this does not 
occur. 

The leaves are cut and placed between non-resinous boards 
of one-half inch or greater dimensions, and put into packages 
with squares of sheeting (Fig. i). At the hospital, steriliza- 
tion is accomplished in the autoclave. For the office a cover 
of wrapping paper or old sheeting protects the packageSj to be 
baked in the oven for 15 minutes or until the paper is sHg y 
scorched. 

In handling the foil for dressings, too great nicety means 
loss of time and temper. The papers, not the silver eaves, 
are seized with damp fingers while ffie silver, which or e 
moment adheres to the paper, is placed on the woun ( 2 

We are convinced that silver foil should be a ami 
surgical dressing in every well-regulated hospital. 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY. 

Stated Meeting, May 12, 1909. 

The President, Dr. Joseph A. Blake, in the Chair. 


ENUCLEATION OF THE TONSILS. 

Dr. Frank S. Mathews presented a number of children 
whose tonsils he had removed by the finger-enucleation method. 
In one of the cases the operation was done a year ago ; in another, 
only a week ago. 

The cases were shown in order to illustrate the fact that by 
this method surgeons are less likely to injure the wall of the 
pharynx than by the methods in which knives, scissors and dis- 
sectors are used and the normal architecture of the pharynx may 
be interfered with. After complete enucleation of the tonsil 
the wound healed as well and even better than after tonsillotomy, 
and cicatrization, the result of injuring the pillars and which 
was apt to draw the uvula to one side, was absent. 

In addition to the patients. Dr. Mathews showed a number of 
tonsils that had been removed by this method. 


URETERAL CALCULUS IN A CHILD : TRANSPERITONEAL 
AND RETROPERITONEAL REMOVAL. 

Dr. John F. Erdman presented a child, y/ears old, ^ 
been the subject of impacted calculus in the rig t ure er, , 

over the spine of the ischium. The patient's “ 

back for three years, consisting chiefly of h^ematmia different 
simulating appendicitis. The child was X-raye ^ ^-ofthe 
times, each ^Lre showing a ring of shadow m ”f ^ 

right ureter over the spine of the .schrum. Tl’ ZTrcL- 
reached without much difficulty through a ran p child’s 

peritoneal incision, and the calculus «= "e cl 

Lvalescence was uneventful, the wound healing in the 

of two weeks. 
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NEPHRECTOMY FOR TUBERCULOSIS OF THE KIDNEY. 

Dr. Benjamin T. Tilton presented a kidney, together 
with the person from whom it had been removed. The patient 
was a girl of 18 years, who up to a year and a half ago had 
been well with the exception of an attack of smallpox at the 
age of 6. There was no family history of tuberculosis or renal 
disease. Eighteen months ago she began to have pain in the 
right loin, accompanied by frequent and painful micturition. She 
never noted anything abnormal in the character of the urine. 
Three months later she was operated on at another hospital, an 
incision being made in the right loin, and pus evacuated. She 
remained in the hospital for three months and left with a dis- 
charging sinus. From that time up to February 2 last (about 
16 months) she complained of nothing excepting the discharging 
sinus, for the relief of which she came to the hospital. 

Examination at this time showed an ansemic but fairly well 
nourished young woman. Heart and lungs were negative. In 
the region of the right kidney a good-sized mass was easily made 
out by palpation, and was somewhat tender. Posteriorly, a sinus 
discharged a moderate amount of pus. The edges of the sinus 
were pale and flabby. The patient’s temperature ranged from 
normal up to 100.8. The urine was clear; specific gravity, loio; 
urea, 1.6 per cent. It contained no albumin, and microscopically 
a few epithelial cells, 

Cystoscopic examination showed a healthy bladder, with no 
signs of cystitis. The right ureteral orifice was contracted, and 
no urine flowed from it. The left ureteral orifice was normal in 
appearance, and clear urine issued from it. 

A diagnosis was made of tuberculosis of the right kidney, 
with occlusion of the right ureter, and a healthy left kidney. 
Nephrectomy was decided upon. Thinking that the first opera- 
tion had been a nephrotomy. Dr. Tilton said he anticipated a 
great deal of difficulty in removing the kidney in the presence 
of dense adhesions to the surrounding structures. To his great 
surprise, upon cutting down upon the kidney, he found that it 
shelled out with the greatest ease, there being only the thinnest 
adhesions with the surroundings. This was accounted for by 
the fact tliat the kidnc}' had not been opened at the first operation, 
but merely a perinephritic abscess incised and drained. The 
primary source of the abscess, namely, the tubercular kidney, 



799 


TUBERCULOSIS OF KIDNEY. 

had been left intact, and therefore had not become the seat of 
secondary pyogenic infection with resulting adhesions to the 
surrounding parts. 

The ureter was exposed for several inches, and tied separately 
from the vessels. Chromic gut was used for both ligatures. The 
patient reacted well from the operation, and made an excellent 
recovery. She had gained about ten pounds in weight since the 
operation, which was done a little over two months ago. The 
sinus had not entirely healed, but the discharge was very slight. 

The specimen showed a caseous degeneration of the entire 
kidney, with liquefaction in some portions. There was found a 
minute communication between the interior of the organ and the 
sinus, which accounted for the persistent discharge from the 
fistula in the loin. 

Dr. Tilton said the case demonstrated the possible origin of 
a perinephritic abscess from a tubercular kidney, and the incom- 
pleteness of the result of simple incision of such an abscess. 
Whether or not it was desirable in every case of perinephritic 
abscess to examine the kidney at the time of operation was 
probably a matter of individual judgment. If, however, there 
was a distinct history of renal symptoms, it would seem a wise 
course. In this particular instance such an examination would 
have led to the discovery of tubercular disease of that organ, 
and a nephrectomy would have saved the patient the discomfort 
of a sinus persisting for a year and a half. 

Dr. Howard Lilientiial, discussing Dr. Tilton’s suggestion 
that in some cases of perinephritic abscess an examination of the 
kidney itself might reveal its tuberculous character and lead to 
an immediate nephrectomy, said that in many instances where 
the abscess was large and the kidney in bad condition suci a 
procedure would cause tremendous shock. On the other han , 
by drainage and delay, we were apt to get troublesome adhesions, 
and to obviate these difficulties the speaker said that in a 
of cases he had resorted to a nephrectomy in two stages. e 
opened the abscess and drained the kidney, if necessary, an icn> 
five or six days later, removed the kidney. By that , 

size of the organ would have diminished, the abscess caw y J 
. be largely obliterated, and the completion of the opera ion 
be comparatively safe and easy. 
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APPENDICITIS: A SERIES OF 105 CONSECUTIVE OPERA- 
TIONS WITHOUT MORTALITY. 

Dr. Charles N. Dowd read a paper on this subject, and 
showed a number of patients illustrating the same. (See page 
762.) 

Dr. Lilienthal said it was not often that we heard of 105 
unselected consecutive cases of appendicitis without a death. 
Both Dr. Dowd and tlie patients were to be congratulated upon 
such an excellent showing. The speaker said he was heartily 
in favor of the method described by Dr. Dowd, and had prac- 
ticed it himself. Its main feature was not to interfere any more 
with the peritoneum than was absolutely necessary, neglecting 
the presence of intraperitoneal fluid, even pus. 

POPLITEAL ANEURISM: RECONSTRUCTIVE OPERATION. 

Dr. John A. Hartwell presented a man, 42 years old, who 
was admitted to Bellevue Hospital on February ii, 1909. His 
family history was unimportant, and he gave an indefinite lus- 
tory of syphilis. His occupation, which was that of a machinist, 
entailed hard work, but there was no history of his ever having 
injured his knee. 

About six months ago he noticed a small swelling in the left 
popliteal space, which had gradually increased in size. It was 
the seat of a constant dull, aching pain. At times he had noticed 
that his leg was of a bluish color, but there had been no symptoms 
referable to nerve pressure. 

Physical examination in general was normal, and there were 
no positive evidences of syphilis. In the left popliteal space there 
was a typical aneurismal swelling the size of an orange, which 
gave all the classical signs of that condition. It was apparently 
of the sacculated type. Pulsation was absent in the dorsalis 
pedis and posttibial arteries. 

Operation, February 19, 1909, under gas and ether anaes- 
thesia. A Martin bandage was applied from the foot to the upper 
third of the thigh, completel}' emptying the sac. An 8-inch 
incision was then made over the tumor and carried downward 
through the tissue to a false aneurism sac, with the vein and 
arter}' lying on its external, posterior aspect. The sac was then 
opened, freed of blood dots, and was found to communicate with 
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the arterial lumen by two openings lying on the anterior internal 
aspect of the artery. There were no blood clots in the inside of 
the artery, and the arterial wall, although somewhat dilated and 
thickened, seemed comparatively normal excepting at the sites of 
the rupture. The intima seemed normal. The two openings, one 
about an inch and a half, the other about half an inch in extent 
were closed with fine silk, thoroughly vaselined, threaded on 
No. i6 needles. Two rows of sutures were applied in such a 
way as to closely approximate the intimas. The constricting 
bandage was then removed and the blood freely pulsated through 
the artery. It was then noted that the condition was a fusiform 
aneurism, and with the full force of the circulation the artery 
dilated in its centre to about one inch in diameter, the longitudinal 
extent of the dilatation gradually decreasing in either direction 
for about two inches. It was feared that a recurrence would 


take place if left in this way, so a further operation was under- 
taken. The artery was digitally compressed above the seat of the 
disease, the fusiform sac was split throughout its length, and a 
reconstructive operation was done, leaving a canal of normal 
size, the intimal surfaces being brought in contact by means of 
chromic gut sutures on a curved needle. The remainder of the 
sac was sutured down over this with chromic gut, three layers 
in all being used. On releasing the compression, blood circu- 
lated freely through the newly formed canal. The wound was 
sutured wdth a small drain in the false sac. 

Circulation in the leg and foot was sufficiently good on the 
day following the operation, although no pulsation ever returned 
in the distal arteries. Four days after the operation there was 
evidence of a blood collection in the false sac, with a rise in 
temperature. The superficial wound was opened, and a collection 
of blood and serum evacuated which was just beginning to 
undergo suppuration. This was washed out and a drain inse 
An examination of the reconstructed artery showed pu sa 
far down as the middle of the operative site, beow ^ 
obstructed, with the evident formation of a clot. t 
dressing, two days later, this clot occluded the entire si e 


“fSt, the best the pati.t wet oe. ot 

bed, there was a sharp hemorrhage, which was con 
tourniquet, applied for half an hour, with su seq 
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sure over the popliteal space. The source of the bleeding was 
not determined. The subsequent history of the case was une- 
ventful. The wound in the false sac granulated, leaving a 
moderate amount of contraction at the knee joint, which was 
gradually growing less. 

The case was shown because of the interest attached to the 
failure of the reconstruction of the artery, although the result, 
so far as the circulation in the leg was concerned, was entirely 
satisfactory. It was not believed that the infection within the 
false sac was in any way the cause of the failure, because the 
artery itself was not in contact with the infection, and that part 
of the operative field showed no evidence of suppuration at any 
time. If an infection in the arterial wall was present, it was not 
sufficiently marked to show gross signs. Had the necessity for 
reopening the wound not arisen, so that direct inspection of the 
artery was possible, the case would undoubtedly have been 
accepted as one of success of the reconstructive operation, — for 
the functional result was good, and any subsequent absence of 
pulsation in the popliteal artery would have been explained by 
the formation of cicatricial tissue over and around it. 

SECONDARY GASTRO-ENTEROSTOMY. 

Dr. Hartwell presented a man of 34 who was admitted to 
Bellevue Hospital on April 9, igop. His family history was 
unimportant. He was operated on at Bellevue Hospital in 1903 
by Dr. George Woolsey for an acute exacerbation of recurrent 
appendicitis, and the appendix was removed. His recovery from 
that operation was uneventful. He was readmitted to the hos-. 
pital, in Dr. Woolsey’s service, on January 14, 1908, and gave 
the following history: For the preceding eight or nine months 
he had suffered from symptoms pointing to gastric ulcer, and 
he had been treated in the City Hospital for that condition. His 
chief symptoms were gastric pain and the vomiting of blood. 
On January ii he w^as seized with persistent vomiting, and there 
was more or less abdominal pain, which was most severe in the 
region of the epigastrium. 

Examination on admission gave the findings of a subacute 
perforation of a gastric ulcer, for which an immediate operation 
was done b3' Dr. Woolsej". Examination of the stomach showed 
some adhesions about the posterior %vall in the lesser sac, which 
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was the apparent site of the ulceration. The pylorus was found 
to be patent, and the stomach was not materially dilated. No 
acute perforation was present, and, in the absence of pyloric 
stenosis, a gastro-enterostomy was deemed inadvisable. The 
adhesions on the posterior wall were not disturbed. The post- 
operative course was uneventful, and the patient was discharged 
on February 4, apparently in good health, and without gastric 
symptoms. He remained well until March, 1909, when there 
was a recurrence of the previous symptoms. For three weeks 
prior to his recent admission to Bellevue Hospital on April 9, 
he had been suffering almost continuously from colicky, cramp- 
like pains in the epigastrium, radiating under the costal margin 
to the right lumbar region, and occasionally to the left shoulder. 
He had vomited practically everything ingested during this time, 
but there had been no blood in the vomitus. 

The patient had the facies of abdominal suffering and was 
moderately emaciated. Examination showed no abnormality 
excepting that due to the abdomen. Here, scars of the previous 
operation were seen, and palpation over the epigastric region, 
particularly just beneath the ensiform, caused marked pain. The 
stomach was apparently enlarged. No masses could be made out 
and there was an absence of abnormal rigidity. 

Gastric analysis, one hour after a test meal, showed 250 c.c. 
of undigested food. Total acidity, 50 c.c. ; free hydrochloric acid, 
10 C.C. ; loosely combined acid, 22 c.c. No lactic acid. During 
the week that he remained under observation in the ward he 
suffered constant pain, but on a very limited diet; there was no 
vomiting. 

Operation ; This showed the stomach to be dilate to a 

least twice its normal size, though the pylorus seeme to e 
patent. There was a marked absence of adhesions. n e 
anterior surface of the stomach, near the lesser curvature, an 
about an inch and a half from the pylorus, there was an in 
area, apparently the seat of an ulcer. On opening t e esser 
through the transverse mesocolon there wp an a , g 

adhesions described at the previous operation, an no e 
of ulceration existed. Posterior gastrojejunostomy 
the no-Ioop method without reversal, sutures an 

Since the operation, the patient has been entirelj 
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pain, and there has been no vomiting excepting on the second 
day, when he vomited a small quantity of powdered milk curd, 
the first food ingested. 

PRIMARY TUBERCULOSIS OF THE BREAST. 

Dr. Hartwell presented a woman, 21 years old, who was 
admitted to Bellevue Hospital on February ipj ipop" 
family history was good, as was also her past history. There 
were no evidences of tubercular or venereal infection. She had 
never been pregnant. 

About nine weeks prior to her admission to the hospital, the 
patient, on stooping, struck the lower outer quadrant of her left 
breast rather sharply against the corner of a table. Four weeks 
later, the breast, at the site of the injury, began to swell and 
show evidence of an inflammatory reaction, with the subsequent 
development of an abscess. One week ago this was incised, a 
small quantity of pus was evacuated and the cavity was drained. 

Physical examination at the time of admission showed the 
patient to be a well-nourished young woman, above the average 
height, and of rather slight build. Aside from the condition of 
the left breast, examination showed nothing abnormal excepting 
scars on the inner aspect of the left arm and low in the axilla, 
the result of an old bum. The left breast was the seat of an 
inflammatory lesion involving the lower outer quadrant. There 
was a swelling, irregular in outline, lobulated, giving somewhat 
the feel of an adherent mass of glands, the skin over which was 
reddened and ulcerated in the centre, with a discharging sinus. 
The general appearance of the skin and sinus, with the granu- 
lation tissue underlying it, was that of tuberculosis. The involved 
portion of the breast was firm to palpation, and gradually shaded 
off into the normal breast tissue surrounding it. The diseased 
portion was somewhat tender to manipulation, and the axillary 
lymph-nodes were distinctly enlarged and tender. 

The patient’s temperature, on admission, was normal ; pulse, 
70. The leucocyte count was 16,000 with 74 per cent, poly- 
morphonuclears. An Incision made in the centre of the lesion 
prior to the resection evacuated a considerable quantity of tuber- 
culous-looking pus. A small section of the tissue about the sinus 
was removed and submitted to Dr. Charles Norris, who pro- 
nounced it a tuberculous inflammation. The Von Pirquette and 
Calmette reactions were both negative. 
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Operation, March 26, 1909: This included a complete resec- 
tion of the breast and axillary contents, the pectoral fascia being 
removed because it seemed to be involved in the process, but the 
muscles themselves were not disturbed. 

The wound healed throughout the greater part of its extent 
primarily, although a small sinus persisted near the centre, which 
healed by granulation. About three weeks later a small collection 
of pus again formed at this site, and here a sinus still persisted. 
Material taken from this sinus on May 10 by curettage showed 
microscopically granulation tissue, without giant cells, and with- 
out definite evidence of tuberculosis. A second Von Pirquette 
done on May 10 gave a negative result. 

The complete pathological report on the specimen remove 
was as follows: 


The specimen consists of a breast and axillary contents. Jus ^ 
the nipple is a circumscribed ulcer about iS mni. in diameter, cir 
in outline, with sloughing base, which extends almost comp ^ ® ^ 
the skin. Just to the outer side of the nipple is another jj 

about :s mm. X30 mm., of similar character, extending ® , 

the skin. On section of the breast tissue, there ^ ’ . ’ jppjg 

mass, invading the fat tissue, this lying immediately , jp},. 

and below it Tissue of similar character is S “re 

jacent to the ulcers described. The lymph-nodes m 

slightly enlarged and pale. hvoerplasia of the 

Microscopic Sections of the breast show s g . jgen to 

glandular structure. The firm, white tissue descn ^ . which there 

consist of cedematous connective tissue between t e ’ smaller 

is a considerable accumulation of lymphocytes in . q£ gpithe- 
masses, and in places one sees definite circumscri e ^ many of 

loid cells, the outer zone of which is bounde y ^ radially 

these contain large giant cells with their nuclei P®” ^ describe^ 

situated. These tubercles are seen not only in t e Subjacent 

but in lymph spaces at some distance from t e ar cells 

to the superficial ulcers are seen small clefts in described, 

of similar character and distribution to those a ov 

Diagnosis: Tuberculosis of mammary g an ■ hyperplasia. 

The axillary lymph-nodes show evi e^e {jpcilli could be 

without evidence of granuloma or tumor. them. The spirocb^t^ 

demonstrated ■ in section of the breast stame or 
pallidum was also absent. 

. comparative rarity 

The case was presented because nrimary lesion. 

of tuberculosis of the breast as an fails to disclose 

most careful physical examination iu ^ 
any evidence of any other focus of the is 
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Dr. Alejo\nder B. Johnson said he wished to put on record 
a case of primarj^ tuberculosis of the breast which came under 
his obsen^ation some years ago. The patient was a middle-aged 
woman with a tumor of the left breast which she said had existed 
for several years, but which had recently begun to increase 
rapidly in size. The appearance of the growth was that of a 
large carcinoma, involving almost the entire breast. The skin 
overlying it was reddened, and it suggested an extremely rapid 
type of malignant disease. The glands in the axilla were mod- 
erately enlarged. Upon removing the breast, together with the 
muscles and the axillary contents, it was found that the tumor 
was an ordinary fibro-adenoma ; but the entire gland, including 
the nipple, was the seat of an acute miliary tuberculosis. The 
enlargement of tlie axillary lymph-nodes was due to a simple 
inflammation. The woman made a perfectly good recovery. 


OPERATIVE TREATMENT OF FRACTURE OF THE NECK OF 

THE FEMUR. 

Dr. Royal Whitman presented six cases illustrating opera- 
tive methods in the treatment of fracture of the neck of the femur 
for the purpose of restoring the function of the injured part. The 
first patient was a girl l6 years of age, who two and a half years 
ago was brought to the Hospital for Ruptured and Crippled for 
the treatment of what was supposed to be hip disease. A- diag- 
nosis of epiphyseal fracture of the neck of the femur was made 
and the joint was opened by the anterior incision, exposing the 
extremity of the neck which, as in all cases of this type, was dis- 
placed upward and fonvard, lying in front of the head of the 
femur. A thin section was removed sufficient to permit the 
insertion of a chisel between it and its head, and by prying and 
rotation of the limb the displaced parts were brought into perfect 
apposition. The patient, who at the time of the operation was 
completely disabled, is now presented as a perfect functional 
cure. 

The second patient shown w’as a girl 15 years of age who had 
been admitted to the hospital in December, 1907, for hip disease. 
The limb was flexed, rotated outward, and there was pain and 
muscular spasm on attempted motion. There was no history of 
injuiy. The joint was opened and the displacement was identical 
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with that of the last casej as was the treatment. The result also 
was perfect functional recovery. 

The third patient was a young man 19 years of age, who 
fourteen months before he had come under observation had fallen 
on the ice, the injury causing apparently an incomplete epiphyseal 
separation. He continued to limp about for a year or more when 
another fall completed the fracture and caused practical dis- 
ability. The same operation was performed as in the other cases, 
but the replacement of the fragments was somewhat more diffi- 
cult owing to the delay. The result is very satisfactory. There 
is but slight limp, a fair and increasing range of motion. The 
patient suffers no discomfort and is at work as the driver of a 
truck. 

The fourth patient, a boy 16 years of age, differed from the 
others in that he was of the large, fat, overgrown type in which 
there was evident predisposition to deformity. The fracture 
had been induced by a slight injury. The operation was per- 
formed about six months after the injury; the method and the 
result differed in no essential from those of the preceding case. 

The fifth patient, an amateur acrobat 18 years of age, about 
two years ago had fallen a distance of thirty feet. He was taken 
to a hospital where he received the accepted treatment for an 
impacted fracture of the neck of the femur. Two months later 
he was discharged with the advice that the limb be used; but as 
there had been no improvement he came to the Hospital for 
Ruptured and Crippled, where he was admitted for the treatment 
of ununited fracture of the neck of the femur. Upon opening 
the joint it was found that the neck of the femur had been in 
great part absorbed by the friction induced by motion and pres- 
sure. Its extremity was freshened, brought into apposition with 
the head and fixed by a drill passed through the trochanter. Firm 
union resulted. There is now free and painless motion but slight 
limp, and function is steadily improving. 

This case illustrates the fact that inefficient treatment, even in 
a most favorable case, may be followed by the same unfavorable 
result as when applied to the adult type of injurj% 

The last patient was a boy 12 years of age, who two years 
ago fell from a car, fracturing the neck of the femur. He receive 
no treatment and union followed with deformity of the coxa 
vara type. He was admitted to the hospital last year because o 
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limp, pain and distortion of the limb— sjmiptoms directly 
dependent upon the depression of the femoral neck. The indica- 
tion was therefore to restore the normal angle, and this was 
accomplished by the removal of a wedge of bone from the base 
of the trochanter, sufficient to permit full abduction of the thigh. 
The result is perfect functional recovery. 

ENDOTHELIOMA OF THE CAROTID BODY. 

Dr. Howard Lilienthal presented a woman, 56 years old, 
who gave a history of having had a small lump on the left side of 
the neck for the past thirty years. For the past five years tlfis 
had become considerably larger, especially during the past year, 
when she became alarmed and wished to have it removed. The 
diagnosis of tumor of the carotid body was made before the 
operation, which was done about a month ago. 

Upon exposing the growth, it was found that it involved the 
vessels to such a degree that it became necessary, as a preliminary 
step, to ligate and sever the internal jugular and common carotid 
quite close to the clavicle. The incision extended from below 
the ear, forward to the midsternal region, and then backward 
along the clavicle. The dissection was an extremely difficult 
one, lasting over an hour. The left pneumogastric nerve rested 
on the posterior surface of the’ tumor and was peeled off, as the 
speaker said he did not want to run the risk of causing the 
sudden death of the patient by resecting it. 

On tlie day after the operation the patient was completely 
aphasic and had a well-marked hemiplegia. The left eyeball 
was soft, with contraction of the pupil. The aphasia and the 
paralysis of the hand due to the cerebral anaemia rapidly dis- 
appeared, but tlie pupil of the left eye was still smaller than 
that of the right. The ocular symptoms were due to injury of 
the superior cervical sympathetic ganglion. 

In discussing the prognosis of this case, Dr. Lilienthal said 
he had not the slightest doubt that there would be a local relapse. 
He recalled a similar case which was inoperable, where the 
patient finally became cachectic and died of general weakness, 
but without metastases. 

Dr. John F. Erdmann said that about ten years ago he 
operated on a case in which he excised about half an inch of the 
left pneumogastric nerve without any resulting bad effect. 
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VOLKMANN’S ISCH.EMIC PARALYSIS. 

Dr. Howard Lilienthal presented a boy of 12 years who 
in September, igo8, fell while walking in the street, breaking 
both bones of the right forearm. The double fracture was treated 
by an anterior and posterior splint. Subsequently, he developed 
a marked case of Vollcmann’s ischaemic paralysis, for which he 
was operated on by Dr. Lilienthal on January 18, 1909, four 
months after the accident. 

An incision was made over the radius and ulna, removing 
about an inch of bone from each, and then introducing intra- 
medullary aluminum splints, as devised by Dr. Charles A. Elsberg, 
and the hand was put up in the position of extreme extension. 
Primary union with good position of the hand followed the 
operation, but gradually the arm again became somewhat con- 
tractured. The elbow was now perfectly straight, and the boy 
had good use of the hand, thanks to the untiring efforts of the 
patient’s mother who practised daily massage and passive motion. 

Dr. Whitman said he would advise in all cases of this char- 
acter, before resorting to resection of the bone, the gradual cor- 
rection of the deformity by splints, after the method of Jones. 
It was a treatment, however, that required a persistent attention 
for many months, without which it would always fail. 

Dr. Alfred S. Taylor said that a little over a year ago he 
presented a case in which he had done the same operation as 
that described by Dr. Lilienthal, and, as in this case, there was a 
recurrence of the deformity. That recurrence took place in spite 
of vigorous and faithful massage by a professional masseur. 
The trouble in his case. Dr. Taylor thought, was due to the fact 
that the muscles were cicatrized, and the bones, after having been 
resected, continued to grow. He saw no good reason for shorten- 
ing the bones nor lengthening the tendons, because both of these 
steps were unnecessary if there was sufficient muscle tissue. 
According to the literature, the method advocated by Jones had 
given many good results. There was another method which he 
had resorted to in cases of strong contracture of the muscles, and 
in one instance where there was marked posterior deformitj’’ of 
the wrist. Within four months, by the method described by a 
French writer named Martin, the hand could be brought into a 
position of extreme flexion. The method consisted, essentia^ }, 
of building a steel framework over the forearm, and applying 
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elastic traction to the contractured muscles. This method was 
much more effective than any plan of rigid extension, such as 
was advocated by Jones. 

Another important factor in the treatment of Volkmann’s 
ischtemic paralysis. Dr. Taylor said, was to pay particular atten- 
tion to the condition of the nerves. They should be released at 
the earliest possible moment from cicatricial pressure, so as to 
hasten regeneration. 

Dr. Lilienthal, in closing, said that while in certain cases 
he might be induced to trj'' massage and passive extension with- 
out operation, he was convinced that any apparatus that was put 
on an arm of this kind had to be watched with the greatest care, — 
otherwise, ulceration was apt to result, as in these patients there 
seemed to be an inherent tendency to traumatism of the soft 
parts. As to the danger of non-union after resection of the bones, 
that possibility could be avoided by the use of the intramedullary 
splints. 

MULTIPLE LIVER ABSCESSES. 

Dr. Lilienthal presented a man, 43 years old, who was 
admitted to the hospital on March 23, 1909, with the history of 
having had three attacks of gall-stone colic, the last one being 
accompanied by slight jaundice and fever. 

Examination showed marked tenderness and rigidity in the 
right hypochondrium. The blood count showed 15,200 white 
cells, with 95 per cent, polymorphonuclears. On March 26 the 
abdomen was opened through the right rectus muscle, exposing 
the gall-bladder. The entire surface of the liver, particularly the 
left lobe, was studded with small abscesses, and by palpation one 
could make out crater-like depressions in various parts of the 
liver. A number of these abscesses were incised, evacuating con- 
siderable pus. The gall-bladder was then opened and drained, 
after removing a number of calculi. The patient made an 
uneventful recoverj’, with the exception of a gall-bladder sinus, 
which still persisted. A culture from one of the abscesses showed 
a bacillus coli infection. 

This case was shown, Dr. Lilienthal said, on account of the 
c.xtreme rarity of this condition. It was the second case he knew 
of where recover^' took place after multiple miliary abscesses of 
the liver had been actually demonstrated at operation. 
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INTESTINAL RESECTION FOR STRANGULATED HERNIA. 

Dr. Lilienthal presented a man of 30, who on March 28, 
1909) developed acute intra-abdominal symptoms which his 
physician recognized as being due to a strangulated left inguinal 
hernia, and advised him to go to the hospital at once. The man 
refused to go until the next day, and when Dr. Lilienthal saw him 
that morning the patient was in a condition of extreme shock as 
the result of a very aggravated form of strangulation, with oedema 
and ecchymosis involving the abdomen, scrotum and penis. 

An immediate operation was done, disclosing a mass of black- 
ened intestine which had entirely lost its lustre, and whidi in- 
volved at least four feet of what was apparently the ileum. The 
mesentery was thrombosed, with an entire absence of pulsation. 
. It was incised in several places without resulting blood flow. A 
rapid resection of the gut was made by the method which Dr. 
Lilienthal had described at a meeting of the society several 
months ago. The segment that was to be resected was first tied 
off, then cut, the cut ends carbolized, and a side-to-side anasto- 
mosis made. The patient made an excellent recovery. The ends 
of the sutures used in tying off the gut were left hanging out 
of the wound, and came away on the fourteenth day. There was 
never any leakage of intestinal contents. By actual measurement, 
four feet of gangrenous intestine was resected. 

Dr. Lilienthal said he showed this case with the object of 
again emphasizing the ease and rapidity with which this method 
of intestinal resection could be completed. In this case the 
patient’s condition was such that any prolonged method would 
probably have proven fatal. In reply to a question, the speaker 
said he regarded the side-to-side anastomosis much quicker than 
the end-to-end, and in cases demanding great haste it was infi- 
nitely safer. 

INJURIES OF THE KIDNEY. 

Dr. Alexander B. Johnson read a paper with the above 

title, for which see page 715. _ . .• » 

Dr. Lilienthal said that one thing that stru^ him in is en 
ing to Dr. Johnson’s paper was the enormous disparity berivecn 
the number of cases of injury to the kidney in the male as com- 
pared to the female, and this difference was hardly explained 
satisfactorily by the reason given by the reader of the paper. 
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was perhaps due to the fact that cases of movable kidney were 
much more frequently met with in the female than in the male, 
in children as well as in adults, and a freely movable organ was 
much more likely to escape injury than one that was firmly fixed. 

Dr. Ellsworth Eliot, Jr., briefly reported a case of pos- 
terior shot wound where the bullet, after perforating the gall- 
bladder, grazed the hepatic flexure of the colon and then passed 
through the right kidney and a part of the pedicle. The injury 
produced an extensive extravasation of blood. The gall-bladder 
and the injured kidney were removed, and the subsequent con- 
valescence of the patient was interrupted by a perinephritic sup- 
puration which was relieved by a counter-opening through the 
loin. 

Dr. Benjamin T. Tilton reported a case of kidney injury, 
giving rise to symptoms similar to those of an acute peritonitis. 
The patient was a boy of lo years who was run over. He was 
severely shocked, ‘and about the seventh day showed signs of 
peritonitis, viz., abdominal rigidity and tenderness, a high tem- 
perature, and vomiting. A median incision was made, which 
disclosed some free serous exudate in the peritoneal cavity. A 
second incision was then made over the kidney, opening a urinary 
abscess originating from a ruptured kidney. The abscess was 
drained, the peritoneal symptoms subsided, and the boy made a 
good recovery. 
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“TOTAL EXCISION OF THE SCAPULA FOR SARCOMA." 
Editor Annals of Surgery : 

In the Annals of Surgery for July, 1909, Dr. de Nancrede 
publishes an exceedingly interesting article giving the end results 
after total excision of the scapula for sarcoma. He has succeeded 
in collecting 65 cases in which the scapula alone was excised, 
and 9 in which more than the scapula was removed, 25 of these 
cases being tabulated by him for the first time. 

Dr. de Nancrede’s conclusions are certainly verj’- pessimistic, 
but no more so than the statistics would seem to warrant, while 
between the lines one can probably read a doubt as to the cor- 
rectness of the diagnosis in the few cases in which death did 
not ultimately follow from recurrence. It is probable that quite 
a number of other cases could be reported, but it is hardly likely 
that any of the successful ones have failed to be recorded. 

While it is doubtless true that the prognosis in these cases 
is almost absolutely hopeless as to end results, nevertheless the 
operation itself presents no technical difficulties. Its immediate 
mortality should be almost nil, and the patient will have at least 
a few months of comfort and of hope, while there is always a bare 
possibility of even a permanent cure. 

The two cases which I report only strengthen the contention 
of Dr. de Nancrede. 

Case I. — ^Mr. F. K., aged 56; farmer; Grove City, 0 . November 26, 
1901. Physician, Dr. William Hoover. First noticed pain and stiffness 
in right shoulder about a year before. This had at first been regarded 
as rheumatic, but a growth manifested itself in three or four months. 
Had lost IS pounds in weight. Pain quite severe. On personal examina- 
tion the tumor was found to be nearly the size of the fist, and to have in- 
volved in its growth the joint and probably the upper end of the humerus. 
The axillary glands were also involved. 

At the operation the entire clavicle and scapula were removed, to.gcthcr 
with the arm, and thorough cleaning out of the axilla. The growth^ was 
pronounced an osteosarcoma. Patient ivent through the operation niceb, 
and went home in fine shape. There was no recurrence at the point of 
operation, but the right lung became involved, and he died Iilarch 23, 1902. 
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Case II. — Mrs. J. M. K., aged 39; West Leipsic, O. Physician, Dr. 
C E. Beardsley, Ottawa, O. September 8, 1904. The patient was mother 
of four children. Eighteen months before ha'd fallen in such a way as 
to strike the point of the right shoulder. No bruise was noticed at the 
time, but some soreness had persisted and had been attributed to rheuma- 
tism. A lump had been noticed two weeks before. Pain was of a dull 
character. Motion of the arm somewhat limited. Patient was an exceed- 
ingly well-nourished woman, the picture of health. The tumor involved 
the right scapula, was smooth in outline, and somewhat elastic. Did not 
extend above the spine. Skin not involved. The tumor seemed to be 
about two inches thick. (A brother of the patient had died of osteo- 
sarcoma.) 

At the operation the entire scapula was removed, the operation being 
attended with no special difficulties. The disease seemed to be limited to 
the body of the bone, though both anterior and posterior surfaces were 
involved. The spine and other bony processes seemed to be free from dis- 
ease. No involvement whatever of the clavicle, humerus, or the joint. 

Patient made a rapid convalescence and returned home in fine condi- 
tion, and with very satisfactory use of the arm. She remained free from 
any evidence of return until the following February; then there was a 
gradual development of a general sarcomatosis, and she died October S, 
1905. 

The extent of tlie tissue involved in the first case led neces- 
sarily to a very unfavorable prognosis, and the recurrence was 
so prompt as to render it perhaps questionable as to whether any- 
thing was gained by the operation. At the time of the operation, 
however, every motion of the arm was attended with great dis- 
tress, and tliis was entirely relieved by the surgical intervention. 
In the second case there was a clear gain of several months of 
good health, and I tliink life was unquestionably prolonged by 
the operation. 

James F. Baldwin, M.D. 

Columbus, Ohio. 
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T he manufacturers ol Listerine are proud 
Listerine^ — because it bas proved one of the 
most successful formulae of modern pharmacy. 

This measure of success has been largely due 
to the happy thought of securing a two-fold anti- 
septic effect in the one preparation, /. e., the 
antiseptic effect of the ozoniferous oils and ethers, 
and that of the mild, non-irritating boric acid radical 
of Listerine. 

Pharmacal elegance, strict uniformity in constitu- 
ents and methods of manufacture, together with a 
certain superiority in the production of the most 
important volatile components, enable Listerine to 
easily excel all that legion of preparations said to 
be “something like Listerine.” 


•The Inhibitoiy Action of Listerine,” a ZOS-page booL descriptive of the 
antiseptic, and indicating its utility in medical, surgical and dental 
practice, may be had upon application to the manufacturers, 
Lambert Pharmacal Cbmpany, Saint Louis, Missouri, 
but the best advertisement of Listerine is 
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ANTIPYRETIC, ANALGESIC, AND ANTI- . 

SEPTIC POWER 

In speaking of the treatment of articular 
rliouinati.'in, Hobart A. Hare, JI.D., Pro- 
feF?or of Thenipoulics in the .Tefferaon Medi- 
cal College and editor of The Therapeutic 
da:, Hr, saya: “Any substance possessing 
stronrr antipyretic power must be of value 
under such circumstances.” He further 
note.-; that the analgesic power of the coal- 
tar products “ must exert a powerful influence 
for good.” The lowering of the fever, no 
doubt, quiets the system and removes the 
delirium which accompanies the hyper- 
pyrexia. while freedom from pain saves an 
immense amount of wear, and places the 
patient in a hotter condition for recovery'. 
The researches of Guttmann show conchi- 
sivf'ly that these products possess a direct 
antirheumatic influence, and among those 
remedies, antikamnia stands pre-eminent as 
an analgesic and antipyretic. Hare, in his 
TracHcnl nterapeutics, siiyCi : “Salol renders 
the intestinal canal antiseptic,” a condition 
ah.aolutely essential in the treatment of rheu- 
matism. In .short, the value of salol in 
rheumatic conditions is so well understood 
and appreciated that further comment is 
unnecessary. The statements of Professors 
Hare and Guttmann are so well known and 
to the point and have been verified so often, 
that the uses of “Antikamnia A Salol Tablet.s*’’ 
are at once apparent. Each of these tablets 
contains two and one-half grains of anti- 
kamnia and two and one-half grains of salol. 
The jiroper proportion of the ingredients is 
evidenced by the popularity of the tablets in 
all rheumatic conditions. 

ON THE LIMITED 

The niercile.=s heat made the passengers 
as the Limited plowed its way steadily' 
acros-; the Western plains. Dreary, monoto- 
nous, wa“ the vista of sand and scrub which 
greeted the eyes of the wearied travellers. To 
add to their discomfort, above the mufiled ro.ar 
of the train arose the continuous wailing of 
a child. More* than one man cursed softiv 
and sought refuse in another air — all, as it 
hapjK-ned, crowdcsl. I'inally a harsh-looking 
pa-.'-enircr s])nke. 

“Why don’t you keep that bnit quiet?” [ 
he snapped. 

The mother, a forlorn-looking wuman clad 
in rn-ty black, Imtlced pathetirally tip at him. 

‘ I’v(‘ I k'cu tryirn: to,” she faltered. “Hut, 

-.1! s-e, the heat and the long journey ” 

0 tVlipn writing, mention 


A new' expression stole over the hanrii- 
looking passenger’s face. “ Give it to me,” 
he said in a tone of marvellous gentleness ; 
and the poor mother placed the fretful baby 
in his arms. 

Whereupon he threw the child out of the 
window. 

Sold again I — October Lippincott’s. 


THE GASTRIC NEUROSES 

In all functional derangements of the 
nervous mechanism of the stomach, Gray’s 
Gly'cerine Tonic Comp, will be found of 
extraordinary' therapeutic value. Its action 
is manifold, manifested by an immediate 
influence on the gastric tissues and a sub- 
stantial promotion of the general nutrition. 
As the secretory' and motor functions are 
improved, the patient’s whole condition is 
correspondingly' benefited. 


GLYCO-THYMOLINE IN OBSTETRICS 
By II. Ply.mptox, M.D., Brookly.v, N. Y. 

Just a word of suggestion to obstetricians 
i regarding the offensive odor accom]ianying 
I the lochial discharge after confinement, of 
which patients so frequently' complain, and 
which no permissible amount of douching 
removes or eliminates. 

Three ounces of Glyco-Thymoline in one 
quart, of water, used as a douche, once a day, 
will absolutely remove the odor and wonder- 
fully' increase the comfort of the patient. 

No tingling nor smarting sensation follows 
its use, and it is as efficient an antiseptic as 
any, without the objectionable features of 
nearly all ot hoi’s. 

I have used it in many cases, and would 
as soon think of attending a case minus my 
satchel of necessaries as to go without Glyco- 
Thymoline. 


GOOD AT- FRACTIONS 

The teacher was giving her class their first 
lo.«son in fractions. .Vn object lesson seemed 
to be de.rii-able. 

•‘JIary McCauley,” she said, “if there 
was a mince pie on y'our dinner-table, and 
your mother askeil yon if you would have 
a third or a fourth, what would you say ? ” 

“ A fourth,” .vaid iSIary. 

Some of the children tittered, and the 
teacher asked, “ Whv would von have a 
fourtli?” 

“Cause,” K,id Mary, “ I don’t like mince 
pic.” 

— OrU)b‘'r JJpjiiiicotl'it. 
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4^Z,S OP SURGERY ADVERTISER 


New— Best— Safest Instruments 

For Skull and Brain Operatinns . 

A Revolution in Head and Brain Surgery- 
used and endorsed by the most eminent surgeons 
in America and Europe. 

We are sole owners of Dr. Wm. H. Hudson’s 
Automatic Skull and Brain Instruments and supply 
them direct to Surgeons. 

Price, $50.00, Complete — One Brace and Four Burrs 

DETAILED INFORMATION FOR THE ASKING. ADDRESS 


International Instrument Company, Inc. 

4003-4004 Metropolitan Life Building, New York City 



COUNTRY SURGERY 



makes many deinaiKia on the Physician that the City Poetnr mrdv mcci« 
with. Surptical work in the country is peculiariy (lifliemt, uiilc-s the l’liy.«leliiti 
has a convenient eqnipmctit. 


THE CASTLE 

ROCHESTER COMBINATION STERILIZER 


IS indi'speh«ablc for operacions at (he patient's home. It .«terili/re'5 overythhiu' 
needed — instruments, dressings, gown.s. water — by steam and Ixuling water, rur 
price-lists of Castle Sterilizing Apparatus n.sk your dealer, orndurciw 


Wilmot Castle Company, 607 st. Faui st., Rochester, N.Y. 



WANTED I 

Copies of the March, 1 909, issue of 
the Annals of Surgery. Fifty cents 
per copy will be paid for those in good ; 

condition. 

Annals of Surgery 

227 South Sixth Street, Philadelphia, Pa. 
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AL HEPATICA 


For preparing an 


EFFERVESCING ARTIFICIAL 

MINERAL WATER 


perior to the Natural, 

ng the Tonic, AUer.Ui*ve and 
Salts of the most celebrate 
'aters of Europe, fortiHed by 
ition of Uthia and Sodium 


277-279 Greene Avenue, 
BEOOKLTN - NEW YORK. 
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LYSOL 

tlK'lx«t-knov,-n diFinfcctaut, germi- 
cide mid anti?cpfic,for use in surgery, gjm^ 
c„lo"V, olistctrics, and general practice, is 
now iV-cd daily in nearly every hospital in 

the rnittxl Plates, including the Army, Navy, 

and Ihiblic Health and Marine Hospital 

Fcrvice. i , 

hvFol is more cflicient than either bichlo- 
ride or (uirbolic acid ; first, because it is non- 
poi'Onous •, second, because it does not affect 

the shin ; tliinl,itdoeH not coagulate albumen 

and allow the germ to live inside its hardened 
cap'-nle; fourth, the bactericidal action of 
Lysol is five times stronger than that of 
carbolic acid. 

The surgeon, gynecologist, obstetrician, and 
general practitioner have in Lysol an ideal 
aiuL-optic, disinfectant, and germicide for all 
use^, for it i« stronger, .'•'ifer, and cheaper than 
other chemieal.s iMd for similar jiurposes. 

Modern text-books uniformly recommend 
Lysol as an established disease-preventing 
adjunct. 

Current medical literature universally men- 
tions Lysol in its dinical reports of major 
and minor operative procedures for the 
aseptic rcnditi<ui of instruments, removing 
from the (.iperator.s hands ;i!l contamination 
or infective media, and disinfecting and de- 
odorizing contagions and offensive patholog- 
ical conditions. 

The list of liospitaN, clinics, and dispen- 
saries using Lysol has so grown that it is 
practirally a directory of the best institutions 
of the kind in the world. 


EXCUSABLE 

Fchool children in Greater New York were 
required .some tune since to bring to tbeir 
h'achers vaccination and birth certificates. 
I reipient foieelfnliic'-’.s made one teacher im- 
patient, and word went out that the certifi- 
cates mvU be there on a certain morning. 
On tl’.at day an anxious little girl rai«ed her 
hand the moment school opened, and, on 
Ix-iiie told to speak, said trorahlingly; 

“ f'lca^e, te.acher, don't get m.ad at me. 
I’ve forgot my excuse for being born.” 

— October Lippiucotl’s. 


THE SENATOR CONFESSES 

As every lawyer knows, Senator Daniel is 
the author of a comprehensive treatise on 
negotiable instruments, wliich is generally 
considered to be the leading authority on the 
subject. A friend one day inquired how it 
was that in the midst of his arduous politiciil 
duties, which must have demanded }ii.« con- 
stant attention, he found the time to write 
two such exhaustive volumes. 

“ AVell,” replied the Senator, “ it happened 
this way; A young fellow I knew came up to 
me one day and said, ‘ Say, INlr. Daniel, does 
a sight draft bear interest?’ And — would 
}’ou believe it? — I could n’t answer that 
simple question. So I determined then and 
there to find out all about it. It took me a 
long time, but I did it.” 

“M’ell, Senator,” observed the friend after 
a short pause, “ does a sight draft bear inter- 
e.rt?” 

There wa.s a moment’s silence. 

‘‘Hanged if I know!” was the abrupt 
reply. — October Lippincott’s. 


GOOD AT FRACTIONS 
The teacher was giving her class their first 
lesson in fractions. An object lesson seemed 
to be desirable. 

' ‘‘ Mary McCauley,” she said, “ if there was 

! a mince pie on your dinner-table, and your 
I mother asked you if you would have a third 
j or a fourth, wliat would you say ? ” • 

1 ‘‘ A fourth,” said Mary. 

. Some of the children tittered, and the 
I teacher asked, “"Why would you have a 
I fourth?” 

“Cause,” said Mary, “ I don’t like mince 
I pie.” — October Lippincotl's. 

I 

i INAPPROPRIATE 

Tlie captain was explaining what would 
1 be done in case of accident. 

“And .should the ship strike a rock,” he 
I continued, “w'e’d burn red fire and send up 
I rockets-” 

“But would n’t that be a rather unusual 
time to celebrate, captain?” asked the tow- 
headed youth with the buH-dog pipe. 

— October IJppincott's. 


IN PRICE, NOT SIZE 
He Iwkv'fi in a .>-loro window, and saw, 
" redne-d.” “Heaven.s!” said he to 
“Wh.it was (heir original size?” 

-October JAppincotC s. 
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M h\' is it that people sit t — li — i — s w — a — y 
In the car we miss, 

And in the car we finally catch 
Are crowdedlikethi-)? 

— October Lippiricotl' g. 
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BOVINIJVE represents the most valunhic combinniion of 
1-ood and J onic elements known to the medical pro- 
fession. * 

BOVUVIIVE has proven clinically to lie most vnliinlile in 
a/1 forms of Tuberculosis. 

enables the nerve eel! to assirnilnie its .specific 
elements, which it fully supplies. 

BOVININE promotes the metaljoli.sjn of fat and alhnmin 
in muscle and blood, thereby resiorintt tlie bodilv 
health, strength and normal power.s of resistance. ' 

BOVIOTNE supplies full and complete nntrilion throucb 
its Food and Tonic properties. 


THE BOVININE COMPANY 

7S West Houston St., New “VorK City 



To The 
Interested In 


T here comes something new every day. !n the course 
of a general practice the mind hardly grasps the fact 
that in the United States alone over 30 per cent of (ho 
men, ■women and children arc afilicted with some form of 
spinal troubles, curvatures or deformities. Under proper 
treatment 60 per cent of these alllictcd ones can he cured and 
the suffering of the others alleviated and their condition 
improved.' 

‘‘The Sheldon Method of CwriRg: 
Curvature of the Spfne” 

teils how. OUR No, 1 APPLIANCE, which is constructed 
on scSentiEc principles and on practical lines, with the treat- 
ment advisetJ and the exercises recommended, will give speedy 
rclieE and a permanent and painless CURE in nearly e\cfy 
ordinary case under 35 years of age. When the case, from 
age or condition, has passed the curable stage, it gives such 
alleviation of the troubles and improvement in the condition as 
to warrant recommert^'iti^ it. 

A full eecouni of the No. 1 Appliance, il .-9 construction, edaptoWity end 
cITecliveness, will be found In the above mentioned dook. We ? m e 
pleased (o send you a descriptive, illustrated copy. Tben, if wc sfam jour 
interest, will exploin our plan of co-operating with you in rcducmC *«« great 
total of spina! sufTerine. , . .,..11 

OUR No. l APPLIANCE IS made to order from indindoal 
menls only, ond is never 00 sale anywhere, NVe nro (nanofnc un g 
■pectalista, not merchants, 

PHILO BURT MFC. CO., 
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By SAMUEL T. EARLE, M.D. 


rrof.'^>.or Kiii.Titii'; of Di?ea<;cs of the Rectum in the Baltimore Medical College; Surgeon lit Charge of 
Rectal DHeneer. at ?t. Joseph’s Hospital, the Hebrew Hospital, and the Hospital for Women. 


Octavo. 400 pages. I 50 illustrations. Cloth, S 5 .OO. 

'' 'HIS work tvas %vrittcn to especially meet the requirements of the 
i general practitioner and the medical student ; great pains have 

^ been talccn to make the text as brief as is consistent with a clear 

and comprehensive description of the subject-matter. The author has 
illustrated the te.xt by plates (about one hundred and fifty) wherever he 
thought it Would add to a clearer understanding of the subject treated. 

Special pains have been taken to eliminate descriptions of opera- 
tions that arc now obsolete, and the author has limited himself to a 
description of tho.se operations that are now in general use, or, if only 
recently introduced, have been found acceptable and advantageous by 
those thoroughly competent to judge. 

Cases ha\e not been cited except those of unusual importance 
and rarit)', and the illustrations supply the place of the text wherever 
they answer the same purpose and save time to tlie reader; as in the 
chapter on malformations of the rectum. 

The chapter on constipation is especially comprehensive, covering 
entirely the etiological field and at the same time being ver^'’ concise. 

The author has recommended the most modern methods for the 
diagnosis of special forms of disease, as in different varieties of ulcera- 
tion, and has given full dascriptions of certain forms of ulcerations of 
the rectum, not before described in any text-book on “ Diseases of the 
Rectum,” viz.; Ulceration of the Rectum due to Infection by Schisto- 
soma Harmatobium, Actinomyco.sis, and Gangrene of the Rectum. 

Ail this has been done with .special reference of saving time to the 
. busy general practitioner and student, who need only the salient points 
of the infonnation they seek. 

' ” mention .Vxn-.u.s or .SuRonitr. 
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THE LftTEST AND BEST SYRINGE EVER 
INVENTED TO THOROUGHLY 
CLEANSE THE VAGINA 


Mm 


■ THE MAlRVEIv. F 

by reason of Us peculiar construe- V; 
tloH; dilates and flushes the vaginal V'; ' 
passage with a volume of •whirling vf'. ' ;\v'' 
fluid, which smooths out the folds n;n 
and permits the injection, to come in 
contact with its entire surface, 
instantly dissolving and washing 
out all secretions and discharges. 

The Marvel Company was awarded 
the Gold Medal, Diploma and Cer- 
tiricate of Approbation by the Societe 
d’Hygiene de France, at Paris, 
October 9, 1902. 

All Druggists and Dealers In 
Surgical Instruments Sell It. 
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AXXALS OF SUFCrFFY AVYVItTISEF 


Applied Anatomy 

By GWILYM G. DAVIS 


Associate Professor of Applied Anatomy, University of Penns 3 'lvania ; M.D., Universities of Pennsj-1- 
vania and Goettingen; Member of the Royal College of Surgeons, of England; Surgeon to the 
Episcopal, St. Joseph’s, and Orthopsedic Hospitals; Orthopedic Surgeon to the Philadelphia 
General Hospital ; Fellow of the Philadelphia Academy of Surger}' and the College of Physicians ; 
Member of the American Orthopaedic Association, etc. 


Octavo. dOO pages. 575 illustrations in colors euid black. Cloth. In Press. 


T his book has been written to point out the application of anatomical facts 
to the explanation of nonnal functions, and traumatic and pathological 
derangements of the body, as well as to teach their utility in the actual practice 
of medicine and surgery. Its object is in the highest degree practical and 
utilitarian. A student may have studied the palmar fascia, but unless he is 
shown how its construction influences the course of pus originating beneath it, 
his anatomical knowledge is useless. It is written in the most concise form 
possible. Isolated facts, when possible, are grouped and abundant illustrations 
are utilized to make the subject absolutely clear. The main facts of funda- 
mental anatomy are alluded to brieflj\ Then the structure of the part in rela- 
tion to its functions is considered, and finally the relation of the various struc- 
tures to the affections of that part is discussed in detail. 

In this Avay the A’arious parts of the body are considered : The skull and 
its injuries] the brain and its diseases; the neck and the operations on it; the 
chest and abdomen in relation to physical diagnosis, operations, etc.; the 
extremities and their injuries and disabilities. The subjects of fractures and 
luxations especially are considered in detail; also special subjects such as 
hernia, affections of the gall-bladder, kidnej-s, intestines, etc., as lA’ell as the 
topography of parts involved in operations. It rvill be one of the most fully 
illustrated works extant ; and the illustrations, numbering OA'er 500, are nearly 
all original and AA'ere prepared especially for this book. They are made from 
preparations of fractures, dislocations, dissections, etc., made by the author 
and his assistants for this especial purpose, and are of the highest obtainable 
quality. 

The object has been to present a book on applied topographical anatomy, 
moderate in size, ample in scope, clear and concise in description, lucid and 
correct in illustration, absolutely practical in character, with a typography and 
general workmanship unexcelled. 
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A STUDY OF BURNS INVOLVING THE PERIOSTEUM 
OF THE VAULT OF THE SKULL. 

BY J. M. MASON, M.D., 

AND 

B. S. LESTER, M.D„ 

OF BmMINGHAM, ALABAMA. 

We have recently had the opportunity of treating, at the 
same time, two cases of extensive burns of the vault of the 
skull, destroying the periosteum over large areas of the 
parietal, occipital and frontal bones. 

Both cases were treated on the expectant plan; that is to 
say, the burns were treated antiseptically and we waited for the 
denuded bone plates to be cast off. 

In one case this occurred without accident or complica- 
tion, and final healing resulted. In the other, the patient pro- 
gressed satisfactorily for a month, when he suddenly developed 
hemiplegia, aphasia, and coma, and died from a large brain 
abscess. 

A consideration of these cases, with autopsy notes on tlie 
fatal case, and examination of the exfoliated occipital and 
frontal bones from the other case, teaclies us the pathological 
process which will result from destruction of the periosteal 
covering of the cranium. 

Case I. — ^T. R., black male, aged about 25, was admitted to 

28 815 
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St. Vincent’s Hospital August 22, 1907, suffering from electric 
bums of right hand and forearm, requiring amputation, several 
slighter burns about the face and body and a bum over the left 
parietal bone extending down to the periosteum. 

After amputation of the forearm, the burns were dressed anti- 
septically. In a few days the bum on the skull had cleaned off, 
leaving the parietal bone exposed over an area of about three 
inches, the centre of which was near the parietal eminence. 

While his other wounds were in process of healing, the 
patient had a little fever, after which his temperature remained 
under 99, and his general condition was good, until September 19, 
when he had a sudden rise of temperature accompanied by hemi- 
plegia, and quickly followed by stupor and death on September 
23, 1907. 

An autopsy was secured, with the following findings: The 
outer table of the parietal bone was necrosed over the area of the 
original burn, but was not detached from the surrounding bone. 
The inner table under the centre of the bum of the outer table 
showed a circular area of osteitis concentric with the outer table 
but less than half the diameter of the outer dead layer. This 
had not separated from the healthy bone around it. 

Opposite the centre of this circle, where it was in contact with 
the dura, there appeared upon the dura a circular suppurating 
spot about the size of a five-cent piece. On the under surface 
of the dura opposite the centre of this spot was a very much 
smaller suppurating focus, and where this came in contact with 
the brain was a minute point showing where the infection reached 
the surface of the brain. Immediately beneath this, in the tissues 
of the brain, was located an enormous abscess, destroying a large 
part of the left hemisphere (Fig. l). 

The necrosis and infection had traveled downward and in- 
ward toward a point corresponding to the centre of the original 
circular bum of the parietal bone, each Ia3’’er of tissue showing 
an area of infection and necrosis smaller than the one above it, 
until, at the point of contact with the brain, only a minute spot of 
infection was apparent. As soon, however, as the brain tissue 
was invaded, the infection traveled with g^eat rapidity, quickly 
destrojdng nearty half the cerebmm. 

Case II. — T. S., colored male, aged about 25, was admitted 
to St. Vincent’s Hospital, September 8, 1907, suffering from an 
electric bum three inches in diameter over the middle of the 
frontal bone, and another several inches long extending from the 
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upper part of the occipital bone well down on the neck. Both 
these bums charred the tissues do\vn to the bones of the skull. 
There was also a third degree bum, several inches in diameter, 
over the left side of the chest. 

The injuries were dressed antiseptically, and in a few days the 
burns on the head had cleaned off to the skull. The other bums 
were treated antiseptically until they had granulated sufficiently, 
when they were successfully grafted by Dr. Lester. We decided 
to pursue a waiting policy in dealing with the bums of the peri- 
osteum. While awaiting for separation of the sequestra, the 
rims -of scalp around the borders of the burns were successfully 
grafted. 

There was no tenderness under the area of exposed bone, 
and the patient ran a normal temperature. He remained in the 
hospital until October 31, and came back for dressings twice a 
week until December 20. We then lost sight of him until January 
7, 1908, when we found the exposed ffiones loosened sufficiently 
to be lifted off (Figs. 2, 3, 4 and 5). 

Near the centre of each exfoliated plate, the sequestration 
extended down through the internal table, and on removing the 
bone, the dura under these places was left bare. 

The inner table was intact except for these central exfoliations. 

These wounds were now dressed until the granulations were 
clean, and were then successfully grafted on January 22, 1908. 

The head now presents a large cicatrix over the frontal bone 
and a similar one over the occipital bone. The brain is protected 
by the dura and by the inner table of the skull except near the 
centre of each cicatrix, where there is no bony layer. These 
layers are not much larger than half an inch in diameter, how- 
ever, and are of no more seriousness than the opening left by a 
trephine of this size (Figs. 6 and 7). 

The flat bones which form the vault of the skull are richly 
supplied with arterial blood through vessels which enter the 
outer table through the periosteum, and which enter the inner 
table through the endosteal layer of the dura. Larger nutrient 
arteries also enter the bones at different points. 

The diploe lies between the outer and inner tables, and the 
interspaces are filled with channels for venous blood which 
finally leave the skull through various foramina at the base.^ 
Anatomists differ concerning the presence of Ijunphatics 
in the dura or in the brain, so it is uncertain whether infection 
travels from bone to brain by this route. 
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examining a parietal, an occipital or a frontal bone, one at once 
sees that there are very thin areas, of considerable extent all 
about these bones, where the internal table is not distinctly 
separated from the external table, and where one could not 
remove the outer without the inner table. Indeed, on several 
fresh cadavers we were unable to make any satisfactory re- 
movals after this plan. 

In the first case, which died thirty-one days after receipt 
of the injury, we found that the necrosed bone had not begun 
to separate at the end of four weeks, and in the case that 
finally recovered, we found that it was at least three and one- 
half months before separation was complete. From this we 
know that a period approximating three or four months is 
required for separation and removal of sequestra. 

We noted in the bums of all the bones of the vault of the 
skull, that the outer table was cast off over the entire area 
which is bared of periosteum but that the inner table is only 
destroyed over a small area corresponding to the centre of the 
necrosed outer table, and that the brain infection is received 
by contact with this inner area of inflamed bone. 

If drainage is established at this central point, infection 
should not travel through the dura, and proper dressings ought 
to protect the brain until such a time as the rest of the necrosed 
bone is thrown off and the whole area covered with grafts. 

Our suggestion for treatment is, therefore, that every such 
case be treated antiseptically until the sloughs of the soft parts 
have been cast off or cut away and the bone left bare and 
clean. This will only take a few days. ’After this, a trephine 
opening about half an inch in diameter should be made over 
the centre of the denuded bone, and the button removed down 
to the dura. 

The wound should now be dressed antiseptically until such 
a time as the denuded bone is cast off, the drainage provided 
for at tlie centre being relied upon to take care of any infection 
which reaches the dura, after which the whole area should be 
grafted, as was done in our second case. 



THE OPERATIVE TREATMENT OF CANCER OF 
THE LARYNX.^ 


BY GEORGE EMERSON BREWER, M.D., 

OF NEW YORK, 

Surgeon to the Roosevelt Hospital. 

Cancer of the larynx, whether considered from the point 
of view of the laryngologist or the general surgeon, presents 
one and the same problem. Can the victim of this dread dis- 
ease be subjected to any form of treatment which will offer a 
probability or possibility of cure, or, if not, can anything be 
done to mitigate his sufferings? 

From the earliest period at which the disease was recog- 
nized, not one authentic case of carcinoma of the larynx was 
ever cured except by early surgical removal of the disease. 

As the death rate, therefore, in this condition treated by 
non-surgical methods has been, and is, lOO per cent., no time 
need be wasted in the consideration of non-operative treatment. 

Four methods of radical surgical treatment have been pro- 
posed. First, intralaryngeal removal; secondly, thyrotomy, 
allowing exposure of the diseased area and removal of the 
lesion with subsequent closure of the laryngeal cavity; thirdly, 
partial laiyrngectomy ; and fourthly, total laryngectomy. 

While authentic examples of the successful removal of a 
malignant growth from the larynx by intralaryngeal methods 
have been recorded by Franckel and others, and while in a 
few rare instances freedom from recurrence has been observed 
for a sufficient length of time to justify the belief that a 
radical cure has been obtained, the gross uncertainties of such 
a procedure, and the almost uniformly disastrous results which 
have followed the method, have led to its general condemna- 
tion and abandonment. 

Th}Totomy or l aiymgotomy, although first performed by 

before the Section in Laryngology, New York Academy of 
-'leoicine. May 21, 1909. 
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Brauers in 1833, was slow in acquiring surgical popularity, 
largely from the fact that in the beginning only advanced cases 
were operated upon and the results were correspondingly dis- 
appointing. Von Bruns, forty-five years later, in 1878, suc- 
ceeded in collecting only 19 cases in which the operation was 
attempted for undoubted malignant growth. Of these, two 
died from the effects of the operation. Of the 17 who sur- 
vived the operation not one was known to live more than a 
few months, the longest being the case of Sands, in which 
death occurred without local recurrence 22 months after the 
operation, but in which autopsy revealed metastasis in the 
kidney and suprarenal gland. 

The publication of this report served for a time to dis- 
courage further employment of this method, until 1889, when 
Butlin again advocated the operation, and demonstrated that 
in early cases of intrinsic cancer, while the growth was limited 
to the vocal band or adjacent soft parts, thorough removal 
gave a fair chance for radical cure. In 1900 this author re- 
ported to the International Congress at Berlin, 27 cases of 
thyrotomy for malignant disease, with 3 deaths, and 3 cures 
of three years duration. Last year (1908) Mr. Butlin re- 
ported to the International Congress of Surgery at Brussels, 
21 personal cases operated upon since 1890 with one death, and 
12 patients alive and well three years after operation. At the 
same meeting Gluck reported nine personal cases of carcinoma 
treated by this method without mortality, 7 remaining well 
without recurrence, — ^period of time not stated ; one submitting 
to a total laryngectomy six months after operation for recur- 
rence, and one dying 2j4 years after with visceral metastasis. 

Semon, who with Butlin was one of the pioneers in the 
modern plan of treating all early intrinsic cases by this method, 
reports 19 personal cases with one death, 76 per cent, of cures 
lasting one year (he never having observed a recurrence after 
the first year). Since Semon’s masterly presentation of the 
subject in America in 1904, tlie operation has steadily grown 
in favor, and is to-day tlie operation of choice in early 
cases of intrinsic cancer. I can not do better in this connec- 
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tion, than to quote Semon’s advice regarding indications. " All 
intrinsic cases of cancer, not too extensive, not too near the 
posterior wall and not infiltrating the cartilages ought to be 
treated by thyrotomy.’’ 

Partial or hemilaryngectomy, first practiced by Foulis in 
1878, is indicated in cases of unilateral intrinsic disease in 
which the lesion extends too far backward to promise a favor- 
able result by simple thyrotomy, or when there is reason to 
believe that the perichondrium or cartilage is involved. As 
early as 1884 Hahn showed that the mortality was far below 
that of total laryngectomy. In 1897 Sendzick published no 
cases with a death rate of 26.3 per cent. Chiari reported 32 
cases with 8 deaths, or 25 per cent. In 1902 Hartley reported 
4 personal cases without mortality, and last year Gluck re- 
ported his own series of 43 cases, also without mortality. 

Regarding the permanent results following this operation, 
Powers and White in 1895 recorded loi cases, with 8 alive 
and well three years from the date of operation. Butlin in 
1900 reported a series of 23 cases, of which 4 were free from 
recurrence at the end of three years. 

Of Gluck’s 43 cases, 5 of carcinoma and 2 of sarcoma 
were alive at the end of three years, while 13 had recurrence 
and later submitted to total laryngectomy. 

Although the indications for this operation are not as fre- 
quently encountered as for thyrotomy or total laryngectomy, 
it has the great advantage that it preserves the normal oral or 
nasal respiration, and not infrequently allows the patient to 
retain a speaking voice of fair quality. 

While there is a widespread impression that at present the 
mortality of this operation is higher than that of total laryn- 
gectomy, due to the fact that there is more difficulty in com- 
pletely protecting the air passages from the secretions of the 
wound and pharynx, the statistics of Hartley and Gluck show 
that with careful technic the death rate is as favorable as in 
any of the other major operations in this region. 

Total laryngectomy -was first performed by Watson of 
Edinburgh in 1866. He was followed by Billroth, Heine, 
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Maas, Czerny, and others. The first' successful laryngectomy 
for malignant disease was that of Bottini, whose patient lived 
six years. 

During the earlier period of this pioneer work, the results 
were so unfortunate, both as regards immediate mortality, 
and permanent cures as to render the procedure almost 
prohibitive. 

Hartley, in a careful statistical review of the operation 
published in 1902, showed that prior to 1889 the death rate 
from operation was between 40 and 50 per cent., and the 
permanent cures only 7 per cent. 

The cause of the immediate mortality of this operation was 
recognized by all careful observers to be, first the occurrence 
of inhalation pneumonia, and second the extension of infection 
from the wound downward along the cellular planes of the 
neck to the mediastinum. 

The first notable advance in technic was that proposed by 
Gluck in 1881, who suggested and practiced prophylatic re- 
section of the trachea and implantation of the distal extremity 
through a buttonhole cutaneous wound just above the supra- 
sternal notch, thus cutting off all connection of the air tube 
with the wound and preventing thereby the entrance of pharyn- 
geal mucous and wound secretions. He also advised complete 
closure of the pharyngeal wound and generous packing witli 
iodoform gauze. The employment of the Trendelenberg 
posture successfully prevented the entrance of blood into the 
trachea during the operation, which still further reduced the 
immediate risk. 

Since this period the reported results show a steady im- 
provement. Terebinski, in 1904, collected 188 cases with a 
mortality of 27.7 per cent. Schmiegelow collected 54 opera- 
tions between 1890 and 1897 which showed a death rate from 
operation of 22 per cent. Moline, 81 cases with 15 per cent, 
mortality. Jackson 9 personal cases with one death, or ii 
per cent. In Gluck’s latest report, made to the International 
Surgical Congress at Brussels last September, he gives a total 
of 128 personal cases, and states that he has had no operative 
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A middle-aged man, a butler by occupation, was admitted to 
tbe Roosevelt Hospital in the spring of 1901 suffering from 
hoarseness, a severe spasmodic cough, difficult and painful deglu- 
tition. He had suffered from these symptoms for three or four 
months, and had lost 10 or- 15 pounds in weight, chiefly from 
loss of sleep and an inability to swallow food in sufficient quan- 
tities to maintain his strength. 

On examination, a large indurated ulcer was seen involving 
the intra-arytenoid fold, somewhat more to the right than the 
left of the median line. There was moderate involvement of 
the adjacent lymphatics. He refused radical removal on account 
of the dangers and uncertainties of result, but gladly consented 
to the palliative operation. 

Under chloroform anesthesia, the right superior and inferior 
thyroid arteries were exposed and ligated, and also the left 
superior vessel. Within 48 hours he experienced a marked 
change in all of the painful s)Tnptoms. He slept without cough- 
ing, and was able to swallow with progressively increasing com- 
fort. The wounds healed kindly, he left the hospital, and re- 
turned to his work. An examination made by several members 
of this society three weeks after the operation, showed that the 
ulcer had been reduced in size, and the surrounding tissues had 
lost their cedema and acute hypersemia. He continued in this 
comfortable condition for several months, but later submitted to 
a tracheotomy for stenosis. The man expressed the greatest 
gratitude for the relief he obtained, and his life was undoubtedly 
prolonged by the treatment. 

As the writer has had no personal experience in intra- 
laryngeal removal of cancerous growths, or in hemilaiyngec- 
tomy, he will report briefly his experience with thyrotomy and 
laryngectomy. 

Thyrotomy I have performed 16 times with one death. 
Of these 16 cases only 7 were for imdoubted carcinoma. 

Case I was that of a colored woman 41 years of age, with 
a recurrent epithelioma of the vocal cord. She recovered from 
the operation. Four montlis later she showed signs of a rapid 
recurrence, and total laryngectomy was performed (see Case I, 
under laryngectomy). 
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Case II was that of a middle-aged woman who had had 
symptoms of papilloma for two or more years. As the growth 
began to infiltrate the cord, she was referred to the writer by 
her physician, Dr. Charles H. Knight of this city. Under chlo- 
roform anassthesia a median incision was made in the thyroid 
cartilage, the interior of the larynx widely exposed, the growth 
removed from the vocal cord and submitted to immediate micro- 
scopic examination by frozen section. As the diagnosis was 
epithelioma, the surrounding soft parts were thoroughly removed 
to the cartilage, the larynx packed, and the tracheal cannula left 
in place. She recovered nicely from the effects of the anesthetic, 
slept quietly for nearly an hour, then suddenly awoke with a 
violent paroxysm of coughing in which the tube was expelled, 
and she died before it could be replaced. 

Case III . — A man, 50 years of age, from Nanuet, N. Y., was 
admitted to the Roosevelt Hospital in July, 1904, suffering from 
a small intrinsic epithelioma of the left vocal cord. This was 
removed by thyrotomy, and the microscopic examination con- 
firmed the diagnosis. He made a satisfactory convalescence, and 
remained well for two years and eight months, when he died of 
lobar pneumonia without any symptoms of a return of his laryn- 
geal trouble. 

Case IV. — Man, 49 years of age. Symptoms of laryngeal 
growth on left vocal cord for about one year. As the growth 
began to infiltrate the tissues of the cord, he was referred by 
Dr. H. Holbrook Curtis to the writer for radical removal. 

On October 6, 1903, thyrotomy was performed, and the left 
cord and surrounding soft parts to the cartilage removed. He 
made a satisfactory recovery. Microscopic examination of the 
specimen showed it to be epithelioma. Two months later he 
returned, suffering from an apparent recurrence. A second 
thyrotomy was performed and a granulation removed together 
with a small area of the adjacent cartilage. His recovery from 
the second operation was uneventful. Examination of the speci- 
men showed only granulation tissue. Two weeks ago I examined 
this patient and found no trace of his former disease, five years 
and eight months from the date of his first operation. 

Case V. ^A man, aged 60, was admitted to the Roosevelt 
Hospital, in July, 1906, suffering from a small nodule on the 
left vocal cord. Exposed by thyrotomy the growth was removed 
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together with the adjacent soft parts to the cartilage. Micro- 
scopic examination of the specimen proved it to be epithelioma. 
He made a smooth recovery, but two months later returned with 
a slight recurrence. A second thyrotomy was performed and 
the growth removed together with a portion of the adjacent car- 
tilage. He recovered from the second thyrotomy, only to return 
six months later for a terminal tracheotomy. 

Case VI. — A man, 54 years of age, was admitted to the hos- 
pital in August, 1905, with carcinoma of one vocal cord. The 
diagnosis was confirmed by microscopic examination of the 
specimen removed by Dr. Jonathan Wright. Thyrotomy, with 
complete removal of diseased area. Smooth convalescence, patient 
left the hospital on the twenty-second day. Nine months later 
the patient was re-admitted with a recurrence which involved 
both sides of the organ, and submitted to total laryngectomy. 
(See Case VIII of laryngectomy.) 

The technic followed in these cases has been practically the 
same, and was modelled upon that practiced by Butlin and 
Semon. In my first case I undertook a preliminary trache- 
otomy. On the second day, however, there was a sharp rise of 
temperature, with cough and pains in the chest. The cannula 
was immediately removed and the symptoms subsided. A 
week later she was again tracheotomized and thyrotomy and 
removal carried out at the same time. 

The anaesthetic has been chloroform in the majority of 
instances, although etlier has been employed in a few later. 

A median incision is made from the upper border of the 
thyroid to a point just above the suprasternal notch. The 
lower part of this is deepened and tlie trachea exposed. When 
all bleeding has been arrested, the trachea is opened and a 
sponge plug or tampon, to which has been tied a double loop 
of strong silk, placed in the upper segment of the air tube, the 
distal end of the silk loop clamped with an artery forcep and 
the cannula introduced. From this time the anaesthetic is 
administered through the tracheal cannula. The upper part 
of the incision is next carried down to the cartilage, the 
thyrohyoid membrane incised, and the thyroid, cricothyroid 
membrane, and occasionally the cricoid cartilage, divided in 
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the median line, freely exposing the laryngeal cavity. The 
two halves of the larynx are next widely retracted and the 
mucous membrane swabbed with a 4 per cent, solution of 
cocaine, or cocaine and adrenalin. If any doubt exists regard- 
ing the competence of the sponge tampon it is re-inforced by 
gauze padcing from above, to prevent the possibility of blood 
entering the trachea. The growth is now examined and its 
extent appreciated. If the case is a suitable one for removal 
by tliis method, the tumor, together with a generous margin 
of healthy tissue, is removed dowm to the cartilage. Bleeding 
points are controlled by clamps and fine catgut, by the use of 
peroxide of hydrogen, or the small cautery point. In my 
earlier cases I packed the lar3mgeal cavity with one piece of 
fluff gauze after removal of the sponge tampon and any gauze 
employed for preliminary packing of the trachea. The pack- 
ing was generally removed on the second day, the cannula on 
the third. Recently I have omitted the postoperative packing, 
and removed the cannula on the day following the operation. 

The only case in which I have departed from the above 
outlined technic, is one in which I omitted the tracheal plug, 
but depended upon Rose’s position to prevent blood from 
entering the trachea, and used a rectangular incision. 

The personal experience of the writer in total laryngectomy 
is limited to eleven cases. Of these, five died as the result of 
the operation and six recovered. Of the six that survived the 
operation, one woman is alive and well ten years and three 
months from the date of her operation. One man -is alive and 
free from recurrence three years and one month after opera- 
tion. A third patient alive and. well two years and four 
months. Of the other three, one died of pneumonia shortly 
after operation, one had a recurrence four months after his 
discharge from the hospital, and a third the most favorable 
case of the series, was free from recurrence when last seen, 
but since that time we have been unable to trace him. 

Case I. — Colored woman, 42 years of age. Had what was 
supposed to be a small non-infiltrating papilloma removed from 
her left vocal cord in the summer of 1^8 by Dr. F. C. Ard of 
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Plainfield. He kept the specimen, but felt so sure of its benign 
nature, that he did not have it examined microscopically. Six 
months later she returned with a small recurrence. He then 
had the original growth examined. It was pronounced epitlie- 
lioma by the pathologist of the Presbyterian Hospital. Case 
referred to the writer for thyrotomy; this was done on Novem- 
ber 24, 1898 (see Case I, thyrotomy series). 

In February, 1899 , 1 received a hasty summons to the Muhlen- 
berg Hospital in Plainfield to see the patient, who was suffering 
extreme dyspncea. On laryngoscopic examination, nearly the 
entire interior of the larynx was found to be filled with recurrent 
growth. She was offered the choice of a tracheotomy with tem- 
porary relief, or of total laryngectomy with a possibility of radical 
cure. She eagerly accepted the latter. Under chloroform and 
oxygen anaesthesia, after a low tracheotomy and plugging the 
upper segment of the trachea, the larynx was exposed and dis- 
sected from the surrounding soft parts. Both superior thyroid 
arteries were secured near their orifices, the superior laryngeal 
nerves divided and the lymph-nodes and lymph-bearing areolar 
tissue in the neighborhood removed. The trachea was next 
divided about the first ring, and the larynx separated from the 
oesophagus, and finally removed by cutting through the thyro- 
hyoid membranes. The pharyngeal wound was closed with two 
layers of silk, the tracheal cannula left in place, the wound partly 
united and packed with gauze. 

A moderate reaction followed the operation. Water Avas 
swallowed the fourth day. On the fifth day, as a result of a 
violent paroxysm of coughing, the pharyngeal wound opened. 
In other respects she continued to do well, and was discharged 
from the hospital four weeks later. She was shown to this 
Section on March 22, 1899, by Dr. F. C. Ard. She is still alive 
and well, ten years and three months having elapsed since tlie 
operation. 

Case II. — A man, 51 years of age, suffered from cough and 
hoarseness for ten months. Referred to the Roosevelt Hospital 
by the laryngological department of the Vanderbilt Clinic, Avith 
diagnosis of carcinoma. Preliminary tracheotomy December 17, 
1901, total laryngectomy two days later. Death from sepsis 
extending to mediastinum, and inhalation pneumonia on the 
tenth day. 
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The writer was strongly impressed that the preliminary 
tracheotomy was a mistake in judgment in this case, as consider- 
able reaction and cough followed, which had not entirely subsided 
in the tAvo days which had elapsed since the first operation. We 
resolved not to employ it in the future, but to employ the same 
technic which was carried out in the first case. 

Case III. — middle-aged man was referred to the writer in 
the autumn of 1902, suffering from cough, loss of voice and 
dyspnoea on exertion. The duration of the symptoms is not men- 
tioned in my notes, but the disease was well advanced, and con- 
siderable loss of bodily weight and strength had occurred. The 
case was seen by a number of laryngologists, all of whom con- 
firmed the diagnosis of epithelioma. 

Under chloroform anaesthesia, total laryngectomy was carried 
out by the same technic as in Case I. Very little reaction fol- 
lowed the operation. The wound was dressed daily, and the 
amount of infection was trivial. He took water on the second 
day, and sat up in bed on the third. A leak occurred in the 
pharjmgeal wound, and he was thereafter fed through a tube. 
He left his bed on the tenth day, and three or four days later 
was presented to my class as an example of a successful laryn- 
gectomy, although a small pharyngeal fistula was still present. 
A day or two later he passed the entire afternoon*, in the open 
air, and in the evening had a chill and rapid rise of temperature. 
Lobar pneumonia developed, and he died in three days. 

Case IV. — Male, aged 65, with advanced disease. Operated 
upon at the Roosevelt Hospital on May 6, 1903. The same 
technic was followed as in the last case. Pneumonia developed 
almost immediately, and death followed on the fifteenth day. 

Case V. — ^A healthy Adirondack guide about 45 years of age, 
was admitted to the hospital suffering from extensive intrinsic 
disease, involving both sides of the larynx. My notes in this 
case are defective, but I remember distinctly regarding him as 
a particularly good operative risk, in spite of the rather advanced 
stage of the disease. He was operated upon in the same manner 
as the last two cases. There was no shock and he showed no 
untoward symptoms for 24 hours. On the second or third day 
he developed pneumonia and died. 

Reviewing my results up to this period, it will be seen 
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that of five patients, only two recovered from the immediate 
effects of the operation, and only one remained well. All died 
of pneumonia ; a death rate of 60 per cent. About this time 
I became interested in the remarkable results obtained by 
Gluck of Berlin, he having reported a series of 22 total larjm- 
gectomies, with but one operative death. Feeling, as I did, 
that my unfortunate results were due to technical errors, I 
resolved to visit Berlin and see Gluck’s work. I was cordially 
received, and as a result of my observations found that his 
method differed from the one I had employed in several 
particulars. He employs no preliminary tracheotomy ; he uses 
the Trendelenberg posture; he exposes the region by a rectan- 
gular cutaneous flap. He first opens the air passage from 
above, through the thyrohyoid membrane, and then removes 
the larynx from above downward; he draws the trachea out- 
ward from its bed, and attaches it to the cutaneous wound just 
above the sternal notch; he immediately introduces a feeding 
tube through the nostril into the stomach, and administers food 
at an early period. He also employs more generous tam- 
ponade of the wound, using iodoform gauze. 

In following the after treatment of some of his cases, I 
observed no pneumonia and no evidence even of marked 
tracheal irritation. Patients were given an abundance of food 
as soon as they could retain and digest it. This to me ap- 
peared a most important factor, as the painful deglutition and 
fear of leakage from the pharyngeal wound had kept my 
patients on a very limited diet for many days; and as the 
patients are for the most part old and feeble, with little re- 
sistance, the question of adequate nourishment seemed an 
important one. I returned home full of enthusiasm, resolved 
to carry out Gluck’s technic to the letter. Two cases presented 
themselves shortly after my return, botli, however, with 
advanced disease. 

Case VI . — A man, aged 43, who had suffered from hoarseness 
and pain for Uvo years. He also had progressive difficulty in 
swallowing, and a loss of 40 pounds in weight. Laryngoscopic 
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examination revealed an ulcerating epithelioma involving the 
superior aperture of the larynx. 

Case VII. — Also had extensive disease, but was otherwise 
in fair general condition. 

Both of these patients were operated upon in the same 
manner, and the technic of Gluck was carried out to the letter. 
The postoperative course was similar in each instance. Neither 
suffered appreciably from shock. Both cases, however, quickly 
developed a peritracheal infection, favored in my judgment by 
drawing the trachea from its bed and opening up the deep cel- 
lular planes of the neck. Case VI, whose resistance was low, 
quickly succumbed to pneumonia and acute mediastinitis. Case 
VII, whose resistance was greater, continued his uphill .fight 
against sepsis for a number of days, but at last died of acute 
mediastinal cellulitis and pneumonia. In the latter case the 
trachea quickly became detached from the skin and retracted 
below the upper border of the sternum, where it lay in a mass 
of necrotic tissue. 

The result in these two cases was disappointing in the 
extreme. In reviewing the several steps of the operation I 
was convinced that there was no advantage in the rectangular 
flap, that the removal of the larynx from above downward 
presented more technical difficulties than from below upward, 
and in my hands resulted in a larger pharyngeal wound -with 
greater risk of leakage and subsequent infection. I was abso- 
lutely convinced, also, that the plan of stripping the trachea 
from its bed was unwse, as it opened up the deep cellular 
planes of the neck to the always present and unavoidable infec- 
tion from the tracheal secretions, and from any subsequent 
leakage which might occur from the pharynx. 

I resolved, thereafter, to perform a preliminary tracheo- 
tomy at least ten days before removal of the larynx. At this 
operation I would also, as suggested by Crile, divide the 
isthmus of thyroid, expose the trachea for a considerable dis- 
tance above the tracheal opening, and by means of iodoform 
gauze packing create an area of granulation tissue around the 
trachea which would prevent subsequent retraction and offer an 
effectual barrier against infection travelling downward in the 
peritracheal tissues. At the secondary operation I would not 



TREATMENT OF CANCER OF LARYNX. 


833 

attempt to raise the trachea from its bed in order to stitch its 
lumen to the skin, but, as suggested by Koschier, would con- 
tent myself with destroying with cautery its mucous membrane 
above the cannula, and by frequently repeated packing prevent 
the entrance of wound secretions, both during the operation 
and during the subsequent dressings. This plan has been fol- 
lowed in the four operations I have performed since that time. 
In addition I have introduced the nasal stomach tube at the 
time of operation, and kept in place- from 7 to 10 days, feeding 
the patients as soon as possible after operation. By following 
this plan I am able to report that all of the four patients 
made satisfactory recoveries. A brief resume of each may 
not be out of place. 

Case VIII. — A laborer, aged 55 years, was admitted to the 
Roosevelt Hospital in May, 1906, suffering from recurrent car- 
cinoma (see thyrotomy series, Case VII). Laryngoscopic exam- 
ination showed a bilateral epitheliomatous growth. Preliminary 
tracheotomy and packing of wound. At the secondary operation 
the larynx was removed from below upward, the tracheal stump 
being left in place and securely packed. Patient made a satis- 
factory recovery, and was discharged in about four weeks. 

Case IX . — A female, aged 30, suffered for seventeen months 
from hoarseness, and a slight pain on left side of throat for two 
months. Laryngoscopic examination showed intrinsic growth 
situated on left cord and extending slightly to the right of 
median line. Diagnosis confirmed by microscopic examination of 
fragment. Preliminary tracheotomy in the manner above de- 
scribed. Twenty-three days later total laryngectomy under colonic 
ansesthesia. Smooth convalescence. Discharged on the twenty- 
eighth day. 

Case X. — ^The history of this case has been lost. Patient 
admitted to the hospital in moderately severe dyspnoea with 
extensive carcinomatous growth. Preliminaiy tracheotomy under 
chloroform. Secondary removal of larynx under colonic ansesthe- 
sia ten days later. Early feeding through nasal tube. Convales- 
cence was uneventful. Six months later patient returned with 
recurrence in- the tissues of the neck and was referred to the 
Department of Charities for future care. 
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Case XI. — ^The history of this case has already been reported 
by Dr. Harmon Smith, by whom he was referred to the writer. 
Briefly, the history was of tumor of the larynx of ten years 
duration. The tumor involved the left vocal cord and adja- 
cent structures. Microscopic examination of a fragment removed 
by Dr. Jonathan Wright showed undoubted malignancy. Phe- 
liminary tracheotomy followed in fourteen days by total laryn- 
gectomy. Convalescence was rapid and uneventful. When last 
seen, five months after operation, there was no sign of recur- 
rence. Since that time we have been unable to trace him, and 
his present condition is therefore unknown. 

The rapid and satisfactory convalescence which occurred 
in the last four cases contrasts so strikingly with the results 
which followed my earlier operations that one is strongly 
inclined to the opinion that it must be due to the changed 
technic. While I lost one case of my earlier series in which 
I performed a preliminary tracheotomy, it must be remembered 
that I allowed only two days to intervene between it and the 
secondary operation, — a period far too short in which to 
establish a successful granulation barrier against peritracheal 
infection. 

To recapitulate, my technic in total laryngectomy is : 

Under general anesthesia, after the usual local prepara- 
tion, a median incision is made extending from the cricoid to 
the sternal notch. The muscles are separated, exposing the 
isthmus of the thyroid, which is double ligated and divided. 
The separated edges are pushed to each side and tlie trachea 
freely exposed. A low tracheotomy is then performed and the 
cannula introduced, after which the upper part of the incision 
is imited with silkworm gut sutures, and the peritracheal space 
generously packed with iodoform gauze both above and 
below the cannula (Fig. i). The wound is dressed and the 
patient placed under a tracheotomy tent into which a small 
amount of steam is introduced by means of a croup kettle. 
The external opening of the tracheal cannula is constantly 
covered with four or five layers of gauze wet in warm boric 
acid solution, with a view of filtering the air which enters the 
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trachea. A special day and night nurse attends the patient. 
About ten days after the preliminary operation, if the patient 
has a normal temperature and is not suffering from cough and 
excessive tracheal secretion, the secondary operation is under- 
taken. 

Chloroform is administered through the tube until the 
patient is anaesthetized, after which its administration is con- 
tinued in the same manner, or colonic etherization is employed 
by means of the Sutton apparatus. The use of scopolamine 
i/ioo gr. and of morphine i/6 gr. one-half hour before opera- 
tion is a decided advantage in these cases, as it not only 
diminishes to a considerable extent the amount of anaesthetic 
required, but lessens the post operative vomiting, and insures 
a period of from one to four hours of freedom from restless- 
ness after the operation, a period when most laryngeal cases 
are coughing and vomiting, and increasing thereby the always 
present tracheal irritation. 

The patient is placed on a flat table with the head well 
extended. An incision is made from the body of the hyoid 
downward to the upper limit of the former cut. From the 
upper extremity of this incision two lateral incisions are made 
in an upward and outward direction extending to the anterior 
borders of the sternomastoid muscles. The two triangular 
flaps are turned outwards, the sternohyoid muscles divided just 
below their attachment and the stemothyroids detached from 
the cartilage (Fig. 2 ). The two superior thyroid arteries are 
next located and ligated. The superior laryngeal nenes are 
cut and all lymph-nodes and neighboring lymph-beanng 
areolar tissues are removed. The attachments of the in 
constrictors are next divided and posterior surface o cncoi 
partly separated from the oesophagus by blunt dissection. 

When the larynx is thoroughly skeletonized, the tj^^ea i 
severed just below the cricoid, and its distal , 

ately packed tightly with gauze, completey preven lUj^ 
entrance of blood or pharyngeal mucus. The 
the left hand is next introduced into the upper or a 
segment of the tube, and the larynx gent y raise 
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oesophagus, any remaining attachments being separated by 
gauze sponges (Fig. 3). When the larynx is thus completely 
separated from the oesophagus, the tips of the thyroid cornua 
are divided, the thyrohyoid membrane incised and the larynx 
removed. 

The pharyngeal wound is then packed with gauze to pre- 
vent excessive contamination of the wound, and the parts care- 
fully inspected for evidences of remaining disease. The oval 
pharyngeal wound is next tightly closed by two layers of 
suture, the first of plain catgut, the second of chromic catgut 
(Fig. 4). After closure of the pharyngeal opening, the entire 
upper wound is temporarly packed with wet formalin gauze, 
while the tracheal stump is prepared for closure. This is ac- 
complished by removing redundant tissue above the cannula 
opening, dissecting out or destroying with cautery the mucous 
membrane, and packing firmly with iodoform gauze above the 
tube. A No. 30 F. rubber feeding tube is then introduced 
through the left nostril into the oesophagus, and secured by a 
safety pin and plaster straps to the face. The wounds are 
next united above, with generous gauze packing about the 
tube (Fig. 5.) 

The after-treatment is the same as following the pre- 
liminai*}' tracheotomy. Water is given through the tube as 
early as the morning following the operation, if there is no 
nausea. Milk, coffee, egg nogg, meat juice, and soups follow 
as soon as possible. No attempt at swallowing should be 
made for at least seven days, after which the tube can be 
removed. The wound should be dressed at least once every 
day, and two or three times if there is infection or pharyngeal 
leakage. The tracheal stump is quickly covered with granula- 
tions, and gives no trouble. The patients continue with the 
silver cannula. 



THE CLOSURE OF THE WOUND AFTER THE 
RADICAL AMPUTATION OF THE BREAST. 


BY JOSEPH WIENER, M.D., 

OF NEW YORK, 

Adjunct Surgeon, Mount Sinai Hospital. 

Having recently had occasion to do three radical amputa- 
tions of the breast for carcinoma within twenty-four hours, 
the method of closing the extensive wound was brought up 
for discussion by one of the assistants, who expressed surprise 
at the method I employed. The method is the one I have used 
in all my cases, with slight modifications, during the past ten 
years. To quote from an article by J. C. Warren of Boston: 
“ The closure of the wound in this operation has always been 
a difficult problem, since it has been decided that the whole 
integument of the breast should be included between the in- 
cisions. Any method which permits of an easy approximation 
of the edges of the wound is out of date. The method of 
grafting adds materially to the length of the operation and 
leaves a most unsightly scar. The removal of the breast is at 
best a demoralizing ordeal to most patients, and every effort 
should be made to procure as rapid healing and as little un- 
sightly a cicatrix as possible.” Halsted, on the other hand, 
says: “To attempt to close the breast wound more or less 
regularly by any plastic method is hazardous and, in my opin- 
ion, to be vigorously discountenanced. The oval flap, what- 
ever the direction of its long axis, removes, so far as the cure 
of the disease is concerned, a circle of skin whose diameter is 
not greater than the short axis of the oval. I still believe in 
the removal of a very large circle of skin and endorse the 
remark of my ex-house surgeon. Dr. Follis, that the operator 
whose duty it is to close the wound should not be entrusted 
with the planning of the skin incision.” Halsted acknowl- 
edges that the grafting does interfere with very early arm 
movements. 


837 



iy/o quoted above rc^cesent lamy ^ell the 

4r/"rf4;i^- yfev,'.c still held in regard to dosure or the \s-ound 
Ih? ra/li<;ai oj^vation. We belie-re the 
(mi he h'drmonr//s(L No one will gainsa}* that a gra te area 
after breast amputation tends to form an unsight y scar. 
h'-m //yai such scars months later, and they are not mgs o 
bs'Uily, On the other hand, it T^'ill be said that we are no^ 

;i cosmetic operation, but a deliberately mutilating ope 
.'ilio)i designed to pennanently cure an extensive carcinom 
J’ci'feelly true; just as it is perfectly true that a large circ 
of iildn should be removed with the breast. But are we jus 
(ie<l in concluding from these premises that we inust u^ 
to cover such an area, that we must unnecessarily 
Iciipyl) of (he operation, that a plastic operation is to ^ 

ciUed and (hat our unfortunate patient must carry 
most disagreeable scar? Such would seem to be t e c 
olu.siousof lliose who, as a routine procedure, 
iug' (0 close the wound completely, regularly use skin gra 
In every opevalion of this kind. The writer Aug 

agixY with the views of Warren, that the remova o 
hveast is a sunicicntly demoralizing ordeal to warran 
uwhing every eilort, comistenf with the safety of our po ^ ' 
tei \>v5ug about a speedy recover}'^ wdtli the best 
-^vsmetie result. In so doing we would not save the smai 
piece of that wo. thought ought to he removed witn 

tv.mow We believe in and practice a very wdde 

tog^ether with breast, tumor, pectoral . 

.y.'.axr.t'.es. We do not allow ourselves to be influeiice , ^ 

”-aKv.\g ;ho original incision, by any fear that we ” . 

to S'o.l\5!eciuently close the wound. Our excision o 
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site side. No one, we believe, will deny that if we are able 
to close die wound in this way the resulting linear scar will 
be far more pleasing to the patient than a broad grafted area. 
Quite recently a private patient, an unmarried lady of 39, on 
whom the writer had performed this operation over six 
years ago, presented herself for observation. The wound had 
healed by primary union and the resultant linear scar was 
scarcely noticeable. 

The incision is represented by the dotted lines in the 
illustration (Fig. i). If the supraclavicular glands are to be 
removed through the same incision then the racquet-shaped 
incision rises more vertically upward towards the clavicle. In 
some cases these glands are removed through a separate in- 
cision. We always remove both pectoral muscles in toto. We 
begin our dissection by dividing the tendon of the pectoralis 
major, then dissecting backwards, remove axillary contents 
with the muscles, tumor, and breast all in one piece. By 
undermining the opposite breast and using shot and plate 
sutures any defect can be completely covered. The opposite 
breast is usually flabby and there is much redundant skin, so 
that the technical difficulties are usually not great. In several 
cases the nipple of the opposite breast at the end of the opera- 
tion was in the median line ; some part of the opposite breast 
regularly overlaps the median line. But so great is the 
elasticity of the skin that in a few weeks the breast has re- 
turned almost to its normal position. Furthermore, in many 
cases, the breast will be so flabby and pendulous that tlae nipple 
is almost in the axillary line before we begin our suturing. 
In such cases, at the end of a few weeks the breast will be 
found in a perfectly nonnal position, in spite of the fact that 
it was drawn over to the opposite side to cover the defect. 

In mobilizing the breast a few free incisions are made 
behind the breast, the edges of the incision being forcibly 
pulled away from the chest wall. Much of this dissection can 
be done bluntly; a few vessels require ligation. The dissec- 
tion, blunt or sharp, proceeds between the posterior surface 
of the breast and the fascia covering the pectoralis major. 
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The fascia itself should not be injured, but the loose areolar 
tissue between this fascia and the breast should be divided. 
This can be done in a few minutes; and the skin flap towards 
the axilla on the affected side, where the dissection has already 
been done, is freed as far out as possible. This should be 
especially thoroughly done at the lower angle of the wound, 
as it is near the lower end of the denuded area that most 
tension is usually encountered in passing the sutures. Two 
assistants now forcibly adapt the margins of the wound, and 
the amount of tension can then be readily ascertained. If 
necessary, the skin can be mobilized in a similar manner below 
the lower border of the incision; we have done this in most of 
our cases and it has helped us to close some wounds which we 
would otherwise have been unable to close. In one case where 
on account of the size of the tumor an unusual amount of 
skin had to be sacrificed, after mobilizing the opposite breast, 
we made two horizontal incisions, one above and one below the 
breast, and we were then able to bring (slide) the breast well 
over to the opposite side and thus close the enormous defect. 
But this procedure will rarely be necessary. It is really sur- 
prising hoAv readily the usual defect can be covered by the 
above method. We use two or three shot-and-plate sutures 
and are careful to place them two and a half or three inches 
from the margins of the wound on each side. Since using a 
small thick pad of gauze between the lead plate and the skin, 
we no longer see the little area of necrosis due to pressure of 
the plate against the skin. Heavy silkworm is used for this 
suture, a perforated lead bullet is fastened to the end of the 
suture, then comes the perforated lead plate with edges slightly 
turned up away from tlie skin. Tlie free end of the suture to 
which the needle has been added, is passed through the centre 
of the small gauze pad. This pad should overlap the edges 
of the lead plate at least a quarter of an inch all around. The 
needle is then passed through both skin flaps at some distance 
from the edges. Without unthreading the needle, it is passed 
through a second gauze pad which is pulled down close to the 
skin. The needle is then removed and the silkworm suture 



WOUND CLOSURE IN BREAST OPERATIONS. 841 

passed through the lead plate and lastly through the perforated 
bullet. An artery forceps is placed on the end of the suture 
and the other tension sutures are passed in a similar manner. 
These sutures are prepared before the operation, and take but 
a minute to apply. An assistant forcibly approximates the 
edges of the wound by crowding the breast over towards the 
affected side. The operator quickly adjusts the shot-and-plate 
sutures, and a running suture of fine silk accurately brings 
together the edges of the skin. The arm and shoulder por- 
tions of the incision can be partly approximated with strips 
of Z. O. plaster. Drainage is provided for in the usual man- 
ner by a tube introduced through a stab opening low down 
in the posterior axillary line. If the supraclavicular glands 
have been removed without making a separate skin incision, 
this space is drained through a small opening in the skin 
above the clavicle. The first dressing is done on the sixth 
or seventh day and all sutures are then usually removed. 
After removing the sutures we are accustomed to keep the 
skin edges approximated with numerous strips of Z. 0. plaster. 

This simple method of wound closure has been so satis- 
factory in our hands, and so gratifying to our patients, that 
we feel justified in recommending it to others. 



THE POSTOPERATIVE TREATMENT IN CASES OF 
TYPHOID PERFORATION. 

REPORT OF FOUR CONSECUTIVE CASES OPERATED UPON WITH RECOVERY. 

BY PEREGRINE WROTH, Jr., M.D., 

OF HAGERSTOWN, MD. 

During my term as Resident Surgeon at the Union Protes- 
tant Infirmary of Baltimore, 1907-1908 , 1 had the opportunity 
of caring for four cases of typhoid perforation. After having 
operated on these cases I was able to employ the so-called 
Fowler-Murphy treatment of peritonitis with the result that 
all four cases recovered. 

The object of this paper is to call attention to the modified 
Fowler-Murphy treatment of general peritonitis as applied 
to the peritonitis following the perforation of typhoid ulcers, 
emphasizing the fact that under such conditions the primary 
disease may be disregarded almost with impunity and the 
patient placed in an upright position and kept there for days, 
if need be, without experiencing any ill effects. 

Previous reports have laid stress on the need for drainage, 
but have regarded the patient as still demanding rest in the 
recumbent position and have relied on flank incisions to secure 
drainage by gravity. 

The four cases on which I operated in the summer of 
1 90S, all of which recovered, were set bolt upright in bed 
immediately after operation and given salt solution continu- 
ously, by rectum. 

Symptoms . — It is not my intention, here, to discuss the 
symptoms following the perforation of a typhoid ulcer, nor 
the physical signs by which such perforation may be recog- 
nized. It will be interesting, however, to note a few points 
shown in this series. By all odds tlie most important and 
the most constant symptom is abdominal pain, “ sudden, sharp, 
severe.” As characteristic as its suddenness and severity is 
849 
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its paroxysmal nature. In the cases under discussion this 
point was well shown ; in no one of them was the pain constant, 
in three of them the patients went to sleep after the first 
paroxysm. One of them, a little girl of six years, went to 
sleep after her first complaint before the house doctor could be 
called and slept peacefully for three hours. Another, a ner- 
vous, almost hysterical man, slept one and a half hours between 
pains, and a third, a boy who filled the ward with his cries at 
first, slept brokenly a good part of the time between the making 
of the diagnosis and his transfer to the operating room. The 
severity of the pain, at least in these cases, made it quite evident 
that there was something unusual going on, though three of 
the cases were in children, all of whom had complained of 
more or less pain throughout the course of the disease. One 
boy, by the urgency of his complaints, had alarmed us many 
times, and we had come to regard him as a chronic grumbler ; 
but when finally he did come to experience the pain attending 
an actual perforation, there could be no doubt that at last his 
suffering was real. In this short series, sudden, sharp, severe 
abdominal pain, coming in paroxysms, was the only constant 
symptom. 

Signs . — In all these cases the characteristic signs of ten- 
derness, rigidity, and spasm were present, but in varying 
degree. Distention was present in only one, and then was 
not marked. The presence or absence of movable dulness in 
the flanks was not noted. One sign, to which by most authori- 
ties very little importance is attached, was present in three of 
the four, and its absence in the fourth was fully explained 
on opening the abdomen; I refer to the rapid and complete 
disappearance of liver dulness while there was no or very 
slight abdominal distention. The study of this sign in the 
series under consideration, and in three other cases which 
have come under my obsen’-ation, tempts me to speak strongly 
of its value as positive evidence, at least, of gas free in tlie 
peritoneal cavity — a condition which, arising in the course 
of typhoid fever, points in almost every case to the perfora- 
tion of an ulcer; and even in the few cases in which tlie gas 
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does not owe its presence to a perforation, the indication for 
exploratory laparotomy is absolute. In three of the cases 
there was a rapid and absolute disappearance of liver u ness 
while there was no abdominal distention. In the, fourt case 
the liver dulness was not diminished but the diagnosis o per 
foration was made on other g-rounds. At operation in t is 
case there was no evidence of gas escaping when the perito 
neum was nicked; there were no bubbles seen when the intes 
tine was drawn up; there was no free fluid; there was, at 
first sight, practically no evidence of peritonitis. Fina y, 
however, a piece of omentum was pushed back and there 
occurred a rush of bubbling, yellow fluid; and a perforation 
in the ileum, until this covered loosely by omentum, was re 
vealed. In this manner the persistence of liver dulness was 
explained. 

In connection with this point I wish to refer to three cases, 
not of this series, which came under my observation during 
my residence at the Union Protestant Infirmary : 

(I) A case of a woman with typhoid fever in whom a perfora- 
tion was suspected on account of pain, tenderness, rigidity, and 
extreme abdominal distention. Notwithstanding a marked dis- 
tention of the abdominal walls, there still remained, on percussion, 
about one and a half inches of liver dulness. A laparotomy was 
done, no sign of perforation was found, and an uneventful re- 
covery ensued. (II) A typhoid fever patient, complaining of 
some slight general abdominal pain, who on examination showed 
no signs definitely pointing to perforation, but with a non-dis- 
^nded abdomen there was completedisappearance of liver dulness. 
Operation disclosed no perforation (nor at antopsy did closest 
-ease o gnt rom rectum to stomach reveal any) ; but as the 
peritoneum was nicked there was a stream of escaping gas, which 
was plainly felt in the face of the operator. In the right iliac 
fossa there was a colechon of pus; the emeum and lower part 
of the ilenm was thickened, red, and covered with fibrinous £tu- 

1 , a*!! PP “".^,B="-Hadder were normal. There prob- 
ably had been a peritonitis set np through the almost gangrLus 
walls of the csecum and ileum, possibly throuo-t, cowm ^ r a- 
too small to be evident to the n^aked eye"''r2iir™ 
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mining factor in the question of operation was the absence of liver 
dulness with a non-distended abdomen, no other signs being defi- 
nite enough to signify the necessity for surgical interference. 
(Ill) A case seen several years ago, brought in with a diagnosis 
of typhoid fever. There was a rapid disappearance of liver dul- 
ness followed by an extreme distention of the abdominal walls; 
and though the patient was perfectly conscious, he complained of 
no pain, nor could we at any time elicit any tenderness nor make 
out any spasm or rigidity of the abdominal walls. Death occurred 
in a few days ; and when the balloon-shaped abdomen was opened 
at autopsy, there was an outrush of gas and a complete collapse 
of the walls. The intestines wpre found absolutely collapsed, 
lying against the posterior wall of the abdomen, bathed in pus, 
A perforation admitting the thumb was found at the junction of 
the csecum and ileum. In this last case the belief that the 
obliteration of liver dulness with a distended abdomen was of no 
diagnostic importance prevented an exploratory incision. 

The evidence of these cases seems to me to show : ( i ) in a 
scaphoid or non-distended abdomen the obliteration of liver 
dulness is extremely suggestive of free gas in the peritoneal 
cavity; (2) in a distended abdomen it is a sign which is ex- 
tremely suspicious; (3) the jmn-disappearance of liver dul- 
ness in an abdomen even when enormously distended gives 
good ground (unless other signs are very definite) for the 
belief that the intestinal tract is not the seat of a perforation. 

In order to avoid repetition it will be better at this point 
to indicate the routine treatment of the cases of this series, 
before perforation, and also give in some detail the postopera- 
tive treatment. 

Treatment Before Operation . — ^Each case of suspected 
typhoid was isolated on admission. The temperature, pulse, 
and respiration were observed and noted every three hours. 
The diet consisted of the albumin of two eggs in four ounces 
of water, slightly flavored with orange or lemon juice, alter- 
nating every three hours with four ounces of milk to which 
was added two ounces of lime-water. Every tliree hours, 
while temperature was 102.5° F. or over, a sponge bath with 
water ranging from 80° F. to 90° F., lasting twenty minutes, 
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was given. No cathartics were used, but every second day, if 
necessary,' an enema of 500 c.c. of soap suds was administered. 
Water was given freely as desired, and if need be was forced 
upon tlie patient. During the night, unless the temperature 
was running very high, tlie patient was allowed to sleep for one 
period of six hours without being disturbed for temperature 
taking or nourishment. In the case of children these same 
measures were carried out with slight variations, the diet being 
changed so that there was the albumin of one egg in a nourish- 
ment instead of two, and the sponge bath lasting for fifteen 
minutes instead of twenty. 

Postoperative Treatment . — ^The general course of treat- 
ment after operation, allowing, of course, for a few unavoid- 
able minor differences, was the same in the four cases. In the 
first place the patient on returning to bed from the operating 
room was placed as nearly bolt upright as was compatible with 
comfort and strength. In all these cases the patients were 
able to maintain the upright position more consistently than 
is the rule, and in no one of them were any untoward effects 
observed. This position was maintained uninterruptedly in 
all for at least four days, and in two instances the patients, 
seeming more comfortable in this position, were allowed to sit 
bolt upright for a week. 

As soon as the patient had been placed in an upright pos- 
ture the continuous administration of salt solution per rectum 
vas begun. The apparatus used was one devised by myself 
for the purpose. It consisted of a metal frame holding a glass 
infusion flask and a glass funnel. The salt solution, con- 
trolled by a stopcock, was allowed to flow, one drop at a time 
at a fixed rate, from the flask into the glass funnel. By means 
of the stopcock the rate of flow could be regulated with a 
considerable degree of exactness. From the funnel the salt 
solution -vras inducted to the rectum through a long rubber 
tube terminating in a veiy fine rubber catheter. The salt 
solution was kept at the proper temperature by passing the 

on a stand 

ide the bed. By means of this apparatus the majority of 
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patients can be given from two to six litres of salt solution 
per day for a week, without causing them any inconvenience, 
and with the loss of very little salt solution. 

The drainage from the wound was profuse at the start, and 
at first resembled the fluid found in the peritoneal cavity at 
operation ; but the character changed in from twelve to thirty- 
six hours so that finally the drainage was much less in amount 
and perfectly clear, hardly staining the dressings. In one 
case where a rubber tube was used to drain the pelvis the fluid 
flowing therefrom by the end of the second day could not be 
distinguished from the clear salt solution being introduced 
into the rectum. As long as the drainage was profuse the 
dressings were changed every four to six hours; but as it 
became less in amount, the dressings were changed at much 
longer intervals. The drains themselves were removed just 
as soon as it was thought their purpose had been fulfilled. 
When there were two drains, one of them at least was removed 
at the end of t\venty-four hours. If the patient’s condition 
demanded stimulation, strong, black coffee, first filtered, was 
mixed with the salt solution in the proportion of 400 c.c, of 
coffee to 600 c.c. of salt solution, and this mixture given 
for twelve hours at a time. In one case in which the continu- 
ous rectal administration of fluid was not successful, salt solu- 
tion and coffee were given in smaller amounts every three or 
four hours. As soon as the patient was conscious,^ fluid 
was given by mouth in small quantities, rapidly increasing to 
full liquid diet. As soon as the temperature became normal 
the patient was given soft-boiled eggs and the diet then rapidly 
increased until solid food was taken. 

These patients were fed a little more rapidly than was our 
custom in the feeding of typhoid-fever patients, a quick 
return to normal body-weight and strength being especially 
desired. 


^ In practically none of the cases of peritonitis that I have seen treated 
by the Fowler-Murphy method at the Union Protestant Infirmary and 
elsewhere has there been any postoperative nausea while the patient was 
in the upright position. 
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REPORT OF CASES. 

Case I.— L. R. ; female; white; aged years. This patient 
was admitted to the hospital on July 15, 1908, in what was prob- 
ably her third week of typhoid fever. She showed a pretty severe 
type of the disease, being irrational part of the time. • On July 
17 and 18 there was slight bleeding from the nose. On July 19 
patient had a small hemorrhage from the bowel. Immediately all 
nourishment was discontinued, and water restricted to two 
drachms every two hours. Small doses of paregoric were given, 
and large doses of calcium lactate. The patient was not allowed 
to be turned ; and ice packs, given with the patient flat on her back, 
were substituted for baths. On July 21, forty-eight hours after 
the hemorrhage was observed, there having been no other signs 
of bleeding, water by mouth was allowed. At 12.45 p.m. of that 
day the patient complained of severe abdominal pain chiefly on 
left side about the level of the umbilicus. On examination, one 
hour later, the abdomen appeared slightly full but not distended ; 
was held rigidly ever)rwhere ; was very tender wherever touched ; 
and the liver dulness, heretofore extending an inch below the costal 
margin, entirely disappeared; leucocytes had risen from 5000 
to 10,000. The diagnosis of perforation was made, but on 
account of difficulty in •establishing communication with the fam- 
ily, a delay of four hours occurred before the operation could 
be performed. At 2.30 p.m. the patient had small, brown, fluid 
stool. At 2.45 P.M. she vomited a large amount of yellowish fluid. 
The pulse up to noon had averaged about 100 ; but from the time 
the patient first complained of pain it rose rapidly to 122 then to 
128. The temperature at 12 m. was 100.6° F. At 3.00 p.m. it 
was 103.9° F- Respirations remained unchanged. At 4.45 p.m., 
four hours after tlie patient had first complained, she was taken 
to the operating room. 

Operation. — ^Anaesthetic: ether. Time of operation: t^venty- 
five minutes. Low right rectus incision. Abdomen found full 
of clear yellow fluid without odor. Caecum located; ileum fol- 
lowed up; perforation admitting a lead-pencil found ten inches 
from ileociecal valve; perforation closed by purse-string suture 
of fine black silk, reinforced b}' two mattress and two Lembert 
sutures of the same material. Two large cigarette drains were 
laid through lower angle of incision to bottom of pelvis. No 
drain laid to site of perforation. Wound closed with catgut. 
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Patient was returned to bed; placed in upright position; con- 
tinuous salt solution per rectum was started. The day following 
the operation the patient was allowed water in small quantities ; 
dressings were changed frequently, well soaked. By the third day 
the drainage was clear but still large in am^ount. On fourth 
day patient was taken down from the upright position, and as 
the drainage had become much less in amount, one drain was 
removed from pelvis, second drain being removed day following. 
Patient’s bowels were moving frequently, the salt solution acting 
as a low enema, and on the fifth day the administration of salt 
solution per rectum was stopped. Patient’s condition after oper- 
ation good ; very little pain ; no distention ; pulse falling gradually ; 
temperature running irregularly — ^at no time over 102.6° F. By 
July 27, one week after operation, patient was taking same diet 
as before operation. Sponge baths were resumed and the course 
of the disease was from that time on a typical typhoid convales- 
cence. Patient was discharged on Sept. 16, temperature having 
been normal for almost a month ; abdominal wound entirely healed. 

An interesting point in this case was the fact that on account 
of slight hemorrhage on July ig, the patient had received nothing 
by mouth but water in small quantities for forty-eight hours prior 
to perforation. The early age of this patient ( 8^4 years) is also 
of interest. It may be worthy of note that this patient had been 
ill at home for three or four weeks before coming to the hospital, 
and during this time had probably eaten without restriction. 

Case II. — H. E. ; male ; white ; aged 38 years. Admitted to 
the hospital Aug. 18, with typhoid fever. Course of disease un- 
eventful except for severe cough which bothered patient consid- 
erably. Aug. 24, 3.00 A.M., patient expelled a great deal of 
flatus. At 5.30 A.M. he received an enema, 500 c.c. of soap suds, 
which was expelled with a great deal of flatus and a large fluid 
stool consisting for the most part of dark blood. From that time 
until noon patient was very comfortable. At noon he began to 
complain of sharp pain in lower abdomen. Abdomen was ex- 
amined and found flat; liver dulness normal; tenderness was 
elicited only on deep pressure above symphysis and in inguinal 
regions. The pain was of the same cliaracter as that usually 
seen with a distended bladder. The character of the pain, its 
situation, the negative result of abdominal examination, and the 
fact that the patient, who up to this time had been voiding large 
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amounts at intervals of thirty minutes, had not voided at all for 
one and a half hours, made it seem probable that the whole dis- 
turbance might be due to a distended bladder, though no bladder 
tumor could be made out. Hot-water bag was applied to lower 
abdomen and patient immediately went to sleep. One and a half 
hours later patient awoke and complained of abdominal pain of 
the same character as before. As he had not voided for four 
hours, he was catheterized, 300 c.c. of urine being obtained. 
He immediately became comfortable and remained quiet for one 
and a half hours. At the end of that time he complained again 
of pain as before, but examination was again negative. Patient 
was very much frightened, complained of tenderness wherever 
touched, all tenderness, however, disappearing whenever he re- 
gained his composure. At 6.00 p.m. patient had become much 
quieter and a much more satisfactory examination could be carried 
out. At this time tenderness could be made out over whole lower 
abdomen on light pressure. Abdomen was not at all distended, 
its walls were rigid ; but this point was of no assistance as patient 
had persistently held his abdominal walls rigidly ever since admis- 
sion. The liver dulness, however, had entirely disappeared. 
Pulse was fourteen beats higher than it had been for two days ; 
temperature 103.5° which was slightly higher than it had 
been for several days past. On examination of the chest there 
were practically no breath sounds to be heard on left side. Per- 
cussion note was normal; leucocytes were 7500 in the a.m., the 
same in the p.m. Diagnosis of perforation was made, the ab- 
sence of liver dulness with an abdomen not at all distended point- 
ing definitely to the presence of free gas in the peritoneal cavity. 

As soon as the consent of the patient’s wife could be obtained, 
patient was taken to the operating room, eight hours after the 
first sjTnptom of perforation had been observed. 

Operation. — ^Anaesthetic: ether. Time of operation: forty 
minutes. Low right rectus incision. Peritoneum incised, allow- 
ing escape of 3-ellow fluid and some gas. Caecum located and 
ileum followed up from that point. About one foot above the 
caecum were found four perforations ; the first one oozing, the 
second large enough to admit a thumb, and freely draining intes- 
tinal contents. The two perforations above this one were both 
oozing 3'cllow fluid and gas. The portion of gut containing per- 
forations measured about eight inches. The peritoneal cavity was 
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full of cloudy, brownish fluid and fecal material; the intestines 
everywhere red and injected. The three small perforations were 
closed with purse-string sutures of fine black silk, reinforced by 
mattress sutures of the same material. It was impossible to close 
the largest perforation because its closure would have encroaclied 
too markedly on the lumen of the gut. The intestine at the site 
of this perforation was drawn into the wound and packed around 
with iodoform gauze. The edges of the perforation were then 
sutured to the edges of the parietal peritoneum, the sutures 
passing through the gauze packing. A very small iodoform 
drain, reaching to the perforations situated above, was laid 
in the lower angle of the wound. A suprapubic incision was 
now made in the mid-line and through it two large cigarette drains 
and one rubber tube were laid to the bottom of the pelvis. 

Patient returned to ward greatly shocked ; was put to bed in 
che upright position; and the continuous administration of salt 
solution by rectum beg;un. Enterostomy was draining freely and 
as soon as patient recovered sufficiently, he was allowed full liquid 
diet. His condition for thirty-six hours after operation was ex- 
tremely grave, but improved progressively on no other stimulation 
than salt solution and coffee per rectum. Two days after opera- 
tion respiratory distress became marked, the frequency varying 
from twenty-eight to thirty-six per minute. Examination of 
chest showed a tympanitic note throughout left side with an 
entire absence of breath sounds. Cough was constant and expec- 
toration free. When patient left the hospital, several months 
later, the left side of chest was still tympanitic and no breath 
sounds could be heard except at extreme upper portions ; but this 
condition seemed not to embarrass the patient in the least. By the 
end of the first week condition had improved very much. All the 
original drains had been removed, and, except from the enteros- 
tomy itself, there was but little drainage of any sort. 

In this case salt solution and coffee after the third day were 
administered in small quantities at intervals of three hours, the 
patient not having been able, after the third day, to retain the 
fluid when given continuously. Owing to the excoriation of the 
skin by the drainage from tlie enterostomy, the patient was placed 
in a continuous tub on the twelfth day and kept there for two 
weeks. Temperature was normal from the time he was placed in 
the tub. Several weeks later there was some rise of temperature 
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due to numerous large abscesses over back and buttocks, but 
aside from this, patient’s convalescence was uninterrupted. Three 
weeks after operation patient was taking solid food. Two months 
after perforation abdominal wounds had healed with the exception 
of a small fecal fistula at the site of enterostomy. Nov. 28, at a 
second operation, about six inches of gut were excised and a 
lateral anastomosis was done. Patient made uninterrupted re- 
covery and went home on Jan. 4, 140 days after admission. 

In this case we are confronted by the question as to the 
method of procedure in dealing with a perforation which cannot 
be closed, either on account of the friable condition of the edges 
or on account of its large size. The gut wall around the opening 
in this case was extremely friable ; but even had it held, the lumen 
of the gut would have been so narrowed that obstruction would 
have been inevitable. The ideal method, and that usually advised, 
would be, then and there, to excise a portion of gut and to make 
an anastomosis. It seemed, however, in view of the grave con- 
dition of the patient and in view of the presence of a fierce general 
peritonitis, that the establishment of an enterostomy, while less 
desirable from many points of view than the procedure above 
referred to, was here the operation to be chosen. 

Case III. — P. H.; female; aged 6 years. Patient admitted 
to the hospital with typhoid fever Aug. 21, 1908. Disease ran a 
typical course for a week after admission. Aug, 29, eight days 
after admission, 1.30 a.m., patient awoke complaining of pain 
in abdomen, but immediately went to sleep again. She was, how- 
ever, awakened a few minutes later during the course of an 
abdominal examination. At this time there was no distention of 
abdomen, liver dulness reached costal margin. There was slight 
tenderness and slight resistance to deep palpation on right side. 
Leucocjdes were 13,500 (12,000 two days previously). On con- 
clusion of examination patient went to sleep and slept unbrokenly 
for three hours. At the end of this time she again awoke crying 
with pain in both sides of abdomen. Second examination showed 
abdomen to be slightl}’- fuller, though not markedly distended. 
There was general tenderness on pressure, especially on the right 
side, where there was also definite rigidity. Liver dulness was 
not diminished ; leucocytes 14,000. Diagnosis of perforation was 
made and as soon as the consent of the family could be obtained 
patient was taken to operating room, seven hours after the second 
attack of pain. 
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Dperation. — ^Ansesthetic : ether. Time of operation: thirty 
utes. Low right rectus incision; peritoneum incised; omen- 
-.tuxn presenting in wound appeared red and injected. There was, 
however, no free fluid seen, and no evidence of gas escaping from 
the intestine. On pushing back the omentum there was noticed 
the escape of bubbling, yellowish fluid. Caecum was located, 
ileum followed up, and small perforation leaking intestinal con- 
tents found about one foot above caecum. Perforation closed 
with purse-string suture of fine black silk, reinforced by mattress 
sutures of the same material. Two cigarette drains were laid to 
the bottom of the pelvis through the lower angle of the incision. 
One small strip of iodoform gauze was placed in the direction of 
the perforation. Incision closed with catgut. Patient was put 
to bed in the upright position. Continuous administration of salt 
solution per rectum was started. Liquid diet allowed on recover- 
ing consciousness. Condition from the first improved rapidly; 
temperature two weeks after operation dropped to normal and 
stayed there. About one week after operation the perforation 
apparently reopened, at least in part, and for a week there was a 
slight fecal dischaij,-' This, however, ceased spontaneously, and 
recovery was otherwise uneventful. Patient left the hospital 
on the fifty-fifth day, sinus having been closed for several weeks. 

It is interesting to note that in this case the liver dulness 
remained undiminished in spite of perforation in the intestine. 
This, however, was explained at operation, when it was found 
that the perforation was loosely covered by omentum. This case 
showed better than any other the intermittent or paroxysmal 
character of the pain as seen after perforation of a typhoid ulcer, 
the patient having slept unbrokenly for three hours after her first 
complaint. Perforation in typhoid fever at this age (six years) 
is rare. 


In following out this line of treatment, there was not noted 
a single sign or symptom indicative of a bad effect on the 
course of tlie typhoid fever. On the other hand there was 
a very rapid subsidence of the peritonitis and a more rapid 
return to normal temperature and die stage of convalescence 
than was obsen’^ed in the major; .:y of our cases of tj-phoid 
uncomplicated by perforation. 
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Case IV.— T. H.; male; white; aged 12 years. This case 
came in with typhoid fever in about the second week of the dis- 
ease. Course of the disease after admission was moderately 
severe. Patient complained frequently of abdominal pain after 
taking nourishment. There was nothing, however, abnormal 
made out any time on examination and most of the complaints 
were, after a time, put down to a grumbling disposition. 

On Sept. 6 , after having been comfortable all morning, sleep- 
ing part of the time, the patient awoke at i.oo p.m., complaining 
of intense abdominal pain. He was seen immediately and his 
complaints were more marked than those of any of the cases 
reported thus far. Pulse had not risen; respirations, however, 
were thirty. On account of the restlessness of the patient it was 
impossible to have a temperature taken. Abdomen was distended 
and held absolutely rigid all through. Liver dulness was com- 
pletely obliterated. A half-hour after the first complaint, pulse 
had risen sixteen beats. An hour after patient had begun to com- 
plain, the pain apparently abated and patient went to sleep. Pa- 
tient vomited once before operation. As soon as consent could 
be gained, patient was taken to the operating room, three hours 
after pain was first complained of. 

Operation. — ^Anaesthetic: ether. Time of operation: thirty 
minutes. Right rectus incision at the level of umbilicus. As the 
peritoneum was incised, a straw-colored fluid gushed out to the 
height of six or seven inches. Peritoneal cavity was found full 
of fluid with some solid particles of fecal material. Intestines 
were everywhere red and injected. Caecum was located, ileum 
followed up, and a large perforation found about one foot above 
caecum. This perforation was closed with difficulty, as it was 
situated in the centre of a large ulcerated area and the edges 
were very friable. Closure was done by purse-string suture of 
fine black silk, reinforced by several mattress sutures of the same 
material. This, it was found, had constricted to some extent the 
lumen of the gut; but the tip of one’s finger could be passed 
through. Two cigarette drains with a rubber tube between them 
were laid through lower angle of incision to bottom of pelvis. 
One small strip of iodoform gauze was laid in the direction of the 
perforation. Closure with catgut. 

Patient was put back to bed in the upright position and given 
continuous salt solution per rectum. Condition of patient after 
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operation improved — pain, tenderness, and rigidity quickly disap- 
pearing. Temperature remained up, but pulse came down to 
same rate as before operation. 

Liquid nourishment was started. Drainage from wound was 
profuse and drains were started early. On the sixth day after 
operation abdomen became very much distended; no movement of 
bowels could be induced; temperature jumped up to 106°, pulse 
to 180. Abdominal distention was so great that a loop of dis- 
tended gut presented alongside of the drains in lower angle of 
incision. An intestinal obstruction was diagnosed (this having 
been feared at time of operation on account of encroachment of 
lumen of gut by closure of perforation) ; an opening was made 
with a cautery in the wall of the distended loop of gut presenting 
in wound, and the abdominal condition was promptly relieved. 

Patient’s general condition improved slowly for a few days, 
after which improvement was more rapid. There was, however, 
one other attack of obstruction on the thirty-fourth day after 
operation, which was relieved by enemata given through enteros- 
tomy wound, accompanied by vigorous abdominal massage. 
Aside from this the convalescence was uninterrupted, though 
somewhat delayed by the presence of a deep bed-sore occupying 
the sacral region. The temperature of patient had not reached 
normal until the forty-sixth day after operation. He was dis- 
charged on the sixty-third day with a small fecal fistula. Two 
weeks later the patient was seen, and by that time the fistula had 
closed entirely. 

This patient was a brother of the little girl whose case 
was reported immediately before this (Case III). There 
were in the hospital at the same time four members of this 
family with typhoid fever. Two of them perforated, were 
operated upon, and recovered. A third was referred to above 
— a case of general peritonitis with no discoverable perfora- 
tion. He was operated on at the same time as Case IV, and. 
died the day following. The fourth member of the famil)’- had 
an uneventful attack of typhoid and recovered. 



SPONTANEOUS RUPTURE OF THE SPLEEN IN THE 
COURSE OF TYPHOID FEVER * 
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Professor of Descriptive Anatomy and Genito-urinary Surgery in the University 
College of Medicine ; Visiting Surgeon to Virginia Hospital, 

That enlargement of the spleen to various degrees is con- 
stantly present in typhoid fever is well known clinically and 
emphasized by all text-books on internal medicine ; but that the 
tension from within may be so great as spontaneously to over- 
come the thinned-out capsule and peritoneal investment is 
mentioned by comparatively few authors even as a possible 
complication of enteric fever. In looking over all available 
literature the writer finds that fourteen text-books on internal 
medicine do not mention spontaneous rupture of the spleen 
in the course of typhoid fever as even a possible complication. 
Four other text-books, however, state that it is possible and 
may occur, 

OsLER (“ Practice of Medicine,” 6th edition) says, “ The spleen is 
invariably enlarged, rupture may occur spontaneously or as the result 
of injury. In the Munich autopsies, 2000 in number, there were S instances 
of rupture of the spleen, one of these was caused by abscess.” A letter 
from Dr. Osier to the writer, December 6, 1908, says, “There was no 
rupture of the spleen in our Johns Hopkins Hospital series. ... I have 
often wondered why the organ did not rupture, I have seen it like a bag 
of molasses.” 

Herrick ” of Chicago says, “ Spontaneous rupture of the spleen in 
tj-phoid fever seems to be extremely rare. No case has come under my 
notice nor do I remember to have heard of one in Chicago, where typhoid 
fever is not at all uncommon.” 

Stengel’* states his experience as practically that of Herrick’s. 

Anders (“Practice of Medicine”) says, “Kem has searched the 
literature and found only 9 cases of abscesses. In rare cases, cither 
spontaneously or as the result of injury, the spleen may rupture; and 
the records of 2000 post-mortem typhoids at the Munich Pathologic Insti- 
tute furnish 5 cases.” 

* Read before the Tri-State Medical Society of Virginia and the two 
Carolinas, at its annual meeting in Charleston, S. C, February 17, 1909: 
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Butler ("Diagnostics of Internal Medicine”) believes that “in the 
excessive degree of hypersemia sometimes present in typhoid, malaria, and 
other fevers, spontaneous rupture may occur ; traumatism is a more com- 
mon cause.” 

The following series of reported cases of spontaneous 
rupture of the spleen in the course of typhoid fever have been 
collected * for the writer and are believed to be complete to 
the present time. 

Case I. — Aaser^ reports a case of rupture of the spleen following 
typhoid fever. Man, aged 20 years. Attack of typhoid fever running a 
two-weeks’ course. Admitted to hospital and died one-half hour later. 
Autopsy, rupture of the spleen so great that a portion of the organ 
was almost severed from the rest. 

Case II. — Collin ’ reports a case of rupture of the spleen in enteric 
fever. Man, aged 19 years. Chronic diarrhoea, abscess of right lung, 
general peritonitis. Death. Autopsy. All the viscera mutually adherent, 
false membranes mixed with blood. Spleen ruptured in three places ; two 
were superficial, but the other long and situated at the posterior border 
of the organ. There was a depression of 6 cm. Spleen weighed 225 
grammes. The parenchyma was brownish-black in color. 

Case III. — Craig ’ reports a case of rupture of the spleen. A soldier, 
aged 23 years. Illness began eight days before admission to hospital. 
Diagnosed on transport as intermittent malarial fever. Admitted. Head- 
ache, diarrhoea, and tympanitic abdomen. Blood negative for malaria. 
Typical course of typhoid fever. Great pain in left hypochondrium. 
Collapse. Death. Autopsy. Coils of intestines mutually adherent, gas, 
purulent exudate, appendix inflamed greatly. Spleen had large laceration 
through the capsule, 3 cm. in length; the organ measured 20 by 11 cm. 
dark reddish-purple. Upper section showed dark mahogany red. Mal- 
pighian corpuscles indistinct, much congested; rupture went into the 
substance of the organ. Typhoid lesions in other organs. 

Case IV. — Darwin' reports a case of rupture of the spleen in fever 
(kind not stated). Man, aged (?); soldier in Indian Infanto'- High 
fever and great pain in abdomen. Diarrhoea, freccs pale yellow ; abdomen 
somewhat hard and resistent (evidently typhoid). Death. Autopsy, seven 
hours after death. Green fluid escaped from the nose. Stomach dis- 
tended, also intestines, coils adherent. Spleen adherent to abdominal 
walls, much enlarged. Capsule ruptured. Dark coagulating blood pro- 
truding. 

Case V. — ^Erichsen* reports a case of spontaneous rupture of the 
spleen in typhoid fever. Patient convalescent, when he suddenly fell 
backward and was dead. Autopsy. The spleen had a long rupture and 

* By Dr. Carl H. Von Klein of Chicago and his staff of foreign 
correspondents. 



ROBERT C BRYAN. 


858 


the wrinkled capsule surrounded a confluent, livid-red parenchyma, in 
which there was no trace of the normal tissue. The rupture was near 
the hilum and was from 3 to 4 inches in length. Liver much enlarged. 

Case VI. — Lidell “ reports a case of spontaneous rupture of the spleen 
in typhoid fever. Woman, aged 25 years. Admitted to hospital on Ward’s 
Island (1849). “Ship fever.” Had been ill three days. Usual symptoms 
of sudden internal hemorrhage. Death in one hour. Autopsy sixty-six 
hours after death. Peritoneal cavity contained 90 ounces of extravasated 
blood, 40 ounces of it firmly coagulated. Came from ruptured spleen. 
Peritoneal coat torn through. Splenic parenchyma soft and chocolate 
color. No injury and the rupture must have been spontaneous. 

Case VII. — ^Nuckel.'' Man, aged 25 years. Fever with pain in the 
lower abdomen. Death. Autopsy forty-eight hours after death. Blood 
extravasation from the left hypochondrium to the entrance of the small 
pelvis. Was coagulated in large clots. Spleen ruptured in an angle- 
shaped tear. Spleen 5 by 4 inches. The surrounding fasciae were so 
degenerated that they tore when touched. 

Case VIII. Peterson.* Man, aged 36 years. Soldier five days ill 
with typhoid fever. Great pain in lower abdomen. Death. Autopsy. 
Lungs mdematous, peritoneum injected. Spleen 17 by 8 by 4 cm. Yellow 
infarct size of hazelnut, convex surface ruptured. 

Case IX. Peterson.* Man, aged 21 years; attack of intermittent 
typhoid fever. Spleen region sensitive. Cyanosis. Death. Autopsy. 
Spleen much enlarged, particularly in longitude. Ruptured at both ends 
radiating to the capsule. 


Case X.— PEipsoN.’ Man, cigar-maker, great perspiration, attack of 
mvcr. Great pain in lower abdomen. Exudate in abdominal cavity. 

eath. Autopsy. Heart, liver, and kidneys showed parenchymatous de- 
generation; 114 lbs. of pus in abdominal cavity. Spleen 16 by ii by 5 cm. 
Ruptured on lateral end. 

Case XI.-— Peterson.* Man, aged 26 years ; 17 days in hospital, typhoid 
'ru'\ j ottiiting, collapse, death. Autopsy. Heart lax and ansemic. 
thick dark-brown blood in abdominal cavity. Peritoneum slightly in- 
jected. Intestinal Avails suffused. Omentum thick. Spleen 19 by 13 by 3 
cm., attached to the ventricular fundus. Rupture on lower lateral end. 

Case XII.--Peterson. Woman, aged 39 years; factory Avorker. Fever, 
ddirium, vomiting icterus, and death. Autopsy. Lungs cedematous and 

n arSr. ” ^y 6 cm., a row of 

worker. Inter- 

Case XI°V ■ in the stomach. 

fever 

levcr, death. Autopsy. Concretion of pus size of Rpn’,. » • 

of left lung. Heart degenerated. Spleen 19 by bv e T «PPer lobe 

on forward border with irregular broken edges ^ 

in ‘'i' 

cliondnac region, particularly near the spleen Left*!'” hypo- 

^ • J-ett leg and foot SAvolIcn, 
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owing no doubt to a venous thrombus. Typhus diarrhcea, condition serious. 
Entrance to hospital, fifty days later seemed to be improved. Temperature 
38° C. Later felt violent pains in left side, involving the entire abdomen. 
Death in a few hours. Autopsy. Spleen much enlarged, jelly-like in sub- 
stance; exudation of purulent matter into peritoneum. Recent discolora- 
tions. Two round ulcers in the abdomen; recent discoloration in the 
right kidney. Rupture of the splenic capsule no doubt due to recent and 
prior embolism. 

Case XVI. — Swaying.” Spontaneous rupture of the spleen. Man, 
aged 3S years, Chinese; malignant typhoid. Enlarged spleen and liver. 
Ran a course of four days. Death. Autopsy. Thin, serous, bloody fluid 
in the abdominal cavity. Large black lump of blood covered entire spleen 
and part of the stomach. Liver hypertrophied. Spleen 20 by 10 by 7, 
weight 6 lbs. Diagnosed rupture, 2 inches in length and i inch deep. 
Pulp in the tear, a red-brown mass, vessels empty. Spleen solid substance. 
All the other organs (except liver and spleen) were empty of blood. 

Case XVII. — Heimann ” reports a case in which the extension of the 
spleen was so remarkable that the organ ruptured and the jelly-like sub- 
stance emptied into the abdominal cavity. It was full of whitish-yellow 
spots. 

Case XVIII. — ^Wittmann ” reports a case of rupture of the spleen 
in typhoid fever. Boy, aged 10 years, healthy, well-built child. Attack of 
typhoid fever. Skin hot and dry. Rapid respiration and cough. Strong 
pulse, 120. The splenic dulness began on the lower border of the eighth 
rib and lapped the last false rib. Patient somnolent and half delirious, 
great thirst. Death. Postmortem. The stomach contained great quantity 
of “ coffee-colored ” fluid. Liver pale and gall-bladder almost empty. 
Spleen much enlarged; 2)^ inch rupture, beginning at the spleen entrance 
and ending on the upper surface. 

Case XIX. — Griesinger” describes a case of rupture of the spleen 
in typhoid fever. Patient in delirium jumped out of the window. Death 
twenty-four hours later. Autopsy revealed, in addition to other injuries, 
a rupture of the spleen in three different places. There was a slight 
extravasation of blood. 

Case XX. — ^West and Dudding” report a very rare case of typhoid 
fever complicated with spontaneous rupture of the spleen. Man, soldier, 
aged (?). Headache of two days. Abdomen slightly full, but not marked 
enlargement of spleen. Temperature rose above 103°, a few rose spots on 
abdomen on third day. Abdominal pain, pulse weak and rapid. Per- 
foration suspected. Operation, Blood in lower abdomen and intestines 
floated upward, collapse and wound closed. Death, Necropsy. Spleen 
enlarged and ruptured three inches on diaphragmatic surface. Weighed 
2 lbs. and ounces, capsule separated by clot Duration of disease eight 
days. 

Case XXL — Chrostowki.” Patient, blacksmith, aged 27 years, who 
was sick for several days before a physician was consulted. He was 
delirious and when the physician arrived he found the temperature 40.3“ C-, 
pulse over 100, respiration 24 to the minute. On the second day the patient 
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became very delirious, desperately attempting to get out of bed. The 
slightest touch on the left side in the region of the spleen seemed to him 
the pangs of death; often signing and pointing to the region of the spleen 
Temperature 39.4° C., pulse 126, respiration 40, nose and ears cold and 
cyanotic. The abdomen was enormously enlarged. Ice compresses were 
applied over the abdomen, he became thoroughly unconscious a OTt 3 
o’clock the next morning and died at 7 o’clock the same day. os 
mortem revealed the spleen to be six times the usual size, the outsi e 
being covered with thick dark blood; and when the blood was remove 
it revealed a vertical rupture of the spleen from 8 to 10 cm. long. e 
splenic artery was also torn. 

Case XXII. — Chrostowki.“ Patient, 18 years old, typhoid ever, 
was six days in bed before going to the hospital. Temperature 40-5 •> 

respiration 24. He continued in the same condition up to the tent ay 
at the hospital, which was considered good, notwithstanding that e os 
a great deal of strength. About the sixteenth day in the hospital^he ecame 
delirious, the temperature being 38® C. in the morning to 40.4 ^ C, po a 
126. Next day the temperature fell to 37-6° C., pulse loo, respiration 2 . 
Patient seemed to feel better, but on the eighteenth day he die a 
o’clock. Postmortem revealed a rupture of the spleen 3 cm. long, 
spleen was found considerably enlarged, was surrounded with ic 
coagulated blood, and the splenic artery torn. The spleen was remove^ 
and upon examination internally it was found that the pulp of the sp ten 
was also ruptured and filled with thick coagulated blood. 

Case XXIII. — ^Delafield.'” Typhoid fever, rupture of spleen. Boy. 

8 years old ; two weeks ago caught cold ; seized with cough, fever, co e 
ground sputa, a little pain in the right side of the chest. Worse every 
afternoon. No diarrhoea or epistaxis. Tongue clean; pulse 100, tern 
perature 99?4° ; bowels regular ; urine 1010, no albumin. Coarse ra es 
over both lungs. 

October 29, pulse 100-112, temperature gg}i°-i 02 } 4 °- 

October 30, pulse 114-122, temperature 100° -10354*’. 

October 31, pulse 104, temperature looj^*"- 

November 1, pulse 96-120, temperature 99° - 9854- 

November 2, pulse 98-120, temperature 99° - 9854°. 

November 3, has been improving, to-day sat up. 

November 7, complains of weakness, stays in bed. 

November 10, suddenly much worse. 

2 P.M., pulse 14s, temperature 104 
8 P.M., pulse 144, temperature IOS54'’. 

November 11, 2,30 a.m., was found in the hall dying. Died 3 A.M. 

Autopsy, November ir, 2.30 p.ir. — Brain, slight increase of scrum 
beneath; heart, normal, not softened; lungs, moderate bronchitis; liver, 
normal. 

Spleen, 14 ounces, a very large rupture extending all around it at its 
middle. In the peritoneal cavity a large amount of blood. Large intestine 
nomtal. Along entire length of ileum, solitary and agminated glands very 
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much swollen and a very few of them ulcerated. Small nodules in mucous 
membrane. Mesenteric glands very much swollen. 

Case XXIV. — Afanassjeff” relates a case of rupture of the spleen 
in typhoid fever. Patient a medical student, aged 24, weighing 1485/^ 
pounds. Diagnosed at first some form of intermittent fever. He com- 
plained of great deal of pain in left side with a temperature of 40® C. 
The high temperature indicated a case of infection and was pronounced 
typhoid fever. The patient constantly complained of severe pain on the 
left side and of being unable to lie on that side. The spleen could be 
felt to enlarge daily. Quinine was administered for twenty-three days, 
when it was noticed that the enlargement of the spleen extended below 
the ribs more than three inches wide, very painful to the touch, showing 
that suppuration had taken place. Dr. Pineck, the consulting physician, 
introduced in several places an exploring needle, between the lower ribs 
in the axillary line, but no pus was obtainable. He later for the second 
time introduced an exploring needle with some success in bringing pus, 
which was passed under the microscope and found to contain suppurative 
matter. An incision was made below the lower rib in the axillary line 
of the extended part, bringing forth a large volume of pus mixed with 
blood. A digital examination was made, the finger found its way to 
rupture of the spleen. The spleen was treated accordingly, and owing 
to the vitality of the patient he recovered. 

To these I now add another case, as follows : 

Case XXV. — Bryan. Mr. L. M. S., aged 31, married, 
blacksmith, Dry Creek, W. Va., having always enjoyed good 
health, Saturday, October 31, 1908, came home from work, stating 
that he had felt badly all the week. Dr. O. F. Richter was called 
in, temperature at 3 p.m. was i 03 Vo°> patient complained of 
headache and nose bleed. Sunday, November i, temperature at 
II A.M. was io3Vg° 1 hospital recommended. Monday, Novem- 
ber 2, temperature at 6 a.m., 103^/5° ; patient sent to the Virginia 
Hospital, Riclrmond, Va., 200 miles distant. 

November 2, 5 p.m. on admission, a well-developed muscular 
man, height 5 ft. 10 in., weight 175. For a week past has had 
fever ; complains now of slight headache and a moderate pain in 
the left side under the ribs. No significance was attached to this 
pain at the time, it being supposed to be muscular or from some 
strain in transportation. The tongue was coated and furred, 
cheeks flushed, abdomen moderately distended and tympanitic, 
the spleen not felt, some few rose spots. 

The course of the patient’s temperature, although very high 
during the succeeding two weeks, responded readily to the alcohol 
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rub. In lucid intervals, at times he complained of an indefinite 
pain in the abdomen, while at other times it Avas referred to the 
left thigh and knee. When questioned more closely the true 
location and severity could not be determined. He was constantly 
under the attendance of a day and night nurse. The alcohol rubs 
were given on woollen blankets upon which he was gently rolled, 
every four hours, the temperature exceeding 103° F. The diazo 
reaction was positive on each examination. The patient was 
never violent nor out of bed, nor assumed the sitting posture. 
No physical examination was made of the spleen other than 
daily inspection and superficial palpations of the abdomen, The 
nourishment was liquid. The bowels moved daily. The tem- 
perature was taken by rectum except when otherwise stated. 


Sunday, November 14. 


4 A.M 

Rectal (after alcohol rub) 

8 A.M 

Rectal (after alcohol rub) 

12 

Rectal (after alcohol rub) 

4 P.M 

Rectal (after alcohol rub) 

8 P.M 

Rectal (after alcohol rub) 


Temperature. 
.. 1041 “’ 


104^ 

102I'’ 

1041 ® 


105” 

104F 


losr 

1041° 


Pulse. Respiration. 


II6 • 

22 

88 

20 

96 

26 

92 

20 

96 

92 

28 

28 

no 

30 

92 

28 

136 

28 

130 

30 


The writer was called and at 8.30 p.m. found the temperature, by 
axilla, 106“, pulse 138, respiration 36. 

The face was pinched, nose and extremities cold, moderate 
dyspncea. The pulse was rapid, weak, running, but regular. 
The belly hard, resistant, and -tympanitic, but not distended; 
knees extended. There rvas no absence of the liver dulness. 
Diagnosis : Perforation and hemorrhage. 

The hyperpyrexia could not be accounted for. The patient 
was carried immediately to the operating room ; and under ethyl- 
chloride and^ ether narcosis, which was intermittently adminis- 
tered, an incision 15 cm. in length along the outer border of the 
right rectus muscle was made. The intestines were turned out 
on hot pads and a systematic search made for the perforation. 
None was found. Moderately thickened Peyeris patches were 
evident here and tlicrc. Enlargement of some mesenteric glands 


Ruptured spleen, size 7 X3i inches. Site of rupture, inferior pole. 1 . Anterior view. II, Inner view. III. End view. 
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was noticed. During the progress o^ evisceration quantities of 
blood would now and then well up into the wound. A gauze 
sponge carried down to tlie pelvis was saturated with blood and 
a few clots. The incision was now extended further down, and 
the pelvis found to be filled with about 10 to 15 ounces of dark 
tarry blood with few coagula. This was removed but rapidly 
reaccumulated. Infusion into the left median basilic ordered, 30 
ounces normal saline. 

The peritoneum was normal. There was considerable balloon- 
ing of the sigmoid. The iliac veins were supposed to be the 
source of hemorrhage, but were found normal. The spleen being 
suggested as the possible source of the hemorrhage the operator 
ran his hand upward, to feel a soft, pulpy, enlarged, and movable 
tumor, from about which large quantities of blood, blood-clots, 
and splenic pulp were raked away. The incision was now rapidly 
carried upward and toward the middle line within 'a few cm. of 
the xiphoid cartilage. The spleen was turned out on the belly 
wall; there were no adhesions; its pedicle was clamped, trans- 
fixed and cut, and the organ removed. 

Infusion of normal saline again ordered, patient taking up 
about 50 ounces. Blood clots, coagula, and splenic pulp were 
wiped away ; the peritoneal cavity filled with a quart of hot saline 
solution; the wound rapidly brought together by through-and- 
through sutures of silkworm gut. Despite succeeding measures 
to combat the shoclc and loss of blood, the patient died in one 
hour. No autopsy was allowed. The spleen measured 18 by 
g cm. and weighed 14=/, ounces. 

The rupture was at the lower pole, stellate, everted, crater-like, 
from which small masses of splenic pulp were dangling. The 
organ was soft, pliable, pulpy, of a dark blue to blackish color. 
The capsule had been torn across at the site of the rupture and 
had retracted upward anteriorly and posteriorly as high as the 
hilum. The normal contour and shape of the spleen were evi- 
dent. It is impossible to say, in the haste of the operation, how 
much blood was found in the abdominal cavity, probably one quart 
or more. 

The writer is indebted to Dr. E. G. Hopkins, pathologist of 
the Virginia Hospital, for the following pathological findings : 

“ The tear extends 16 mm. into the substance of the organ 
and occupies an area of 22 by 38 mm. on the surface. 
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“ The tissue surrounding this lesion is markedly hyperaemic 
and presents numerous areas of extravasated blood. Consider- 
able areas consisting of large pale, partially necrotic cells are 
abundant in the splenic pulp, the Malpighian bodies being prac- 
tically normal. A mural thrombus was found in one of the veins. 
Groups of bacilli are present in the blood-vessels and scattered 
throughout the sections.” 

The following cases recorded as spontaneous ruptures of 
the spleen by their respective authors should also be reported. 
It seems most improbable, however, that a ruptured spleen in 
the course of typhoid would go on to recovery without opera- 
tive intervention. 


Case XXVI. — Kernig “ reports a case of spontaneous rupture of the 
spleen in typhus. Man, aged (?); healthy, strong. Attack of typhus 
exanthematicus. Fourteen days of convalescence and then four (not 
lasting) feverish attacks. At each slight attack the spleen increased in 
size; after the last one the organ was much enlarged. Vomiting and pain 
low in the epigastrium; collapse; and death feared. Abdomen distended. 
From the arch of the ribs to the os pubis was a large swelling. No 
sensitiveness on pressure. Disappearance after thirteen days. Begin- 
ning of pneumonia and then recovery. Diagnosis : rupture of the spleen, 
possibly through an infarct. 

Case XXVIL — Steudel“ reports a case of rupture (?) of the spleen 
in typhus fever. Man, aged 28 years. Officer, returned from East Africa. 
Had had malarial fever and on return had attack of typhus fever. A 
spleen tumor was suspected but could not be symptomically defined. Re- 
covery. Probably a rupture of the spleen or diaphragm. In this case (a 
strong young man) a rupture of the diaphragm was the least likely, so 
undoubtedly the rupture was of the spleen. ’ 

Case XXVIIL— Harti.e “ reports a case of rupture of the spleen in 
typhus fever. Boy, aged 13 years. Attack of intermittent typhoid fever 
Spleen abnormally swollen so that the border overlapped the umbilicus! 
It felt hkc an enormous bladder filled with water. Destroyed the func 
tions of tlie chylopoictic viscera. Convulsions; pulse could not be felt 
Abdomen had been soft and lax, but was now much diste d d c: 1 
probably ruptured and contents escaped into abdominal cavity ^ Recoveiy 

The one instance of splenectomy reported during the cour.o 
of typhoid fever is that of (Ashby-®) Case XXIX A 
of wandering spleen in typhoid fever. Patient " 

22 years. Large mass in left inguinal region. 


woman aged 
Temperature 
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104° ; pus tumor suspected. Laparotomy. Enlarged spleen 
wedged in pelvis. Pedicle, 8 inches long, was ligated and 
spleen removed. Other organs normal. Typical typhoid 
course. Was a malarial spleen, contracted in a malarial sec- 
tion of the country. Recovery. 

In this instance despite the high temperature and typhoid 
condition an enlarged, unruptured, wandering, malarial spleen 
was successfully removed. A letter from Dr. Ashby to the 
writer, January 9, 1909, says, “ The temperature chart showed 
a most erratic course, as her temperatiue would jump from 
9854° to 106° and rise and fall in the most eccentric manner. 
The patient had at3^ical typhoid fever, which did not show up 
until after her spleen was removed. The spleen was impacted 
in her pelvis. She made a perfect recovery and five years 
after the operation she was in perfect health, had married, 
given birth to a child, and had gained 20 pounds in weight. 
I regret that I cannot give you further data.” 

Carstens reports 122 ruptures of the spleen from hyper- 
trophy or injury, with 83 recoveries and 39 deaths. 

Rupture of the spleen in the course of malarial fever is not 
uncommon; many cases have been reported. It is not the 
writer’s intention to take up the many other causes of rupture 
of the spleen in parturition,®® trauma, ecchinococcus, cystic 
degeneration, varices,®® hypertrophy, following epistaxis,®® 
abscesses,"^ malignant overgrowths, infarct, torsion; but suffice 
it to say that the removal of this organ (Carstens®^) has 
been accomplished 739 times to January i, 1905, with 521 
recoveries and 197 deaths. Since then there have been many 
splenectomies performed and the operation for leucocythemic 
hypertrophy with its large death rate having been abandoned, 
the total mortality for splenectomy, 26 per cent., would be 
considerably lowered. 

Anatomical Location of Spleen . — ^The normal area of 
spleen dulness is ovoidal in shape, its long axis corresponding 
to the direction of tlie ribs; and is found between the lower 
border of the eightli rib and tire eleventh intercostal space, be- 
tween tire mid-scapular perpendicular posteriorly and the mid- 
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axillary perpendicular anteriorly. The normal spleen is pal- 
pated with great difficulty, if at all, by virtue of its covered 
position under the costal arch. 

Etiology . — Adler says regarding spontaneous rupture of 
the spleen in typhoid fever, that it has been demonstrated that 
the Eberth bacillus is found most often with the exception of 
the intestinal tumors and in the swollen mesentery glands) in 
the spleen. Numerous experiments and observations, there- 
fore, have been made with culture of the juices of the ruptured 
spleen to decide a difficult case of diagnosis of abdominal 
typhus; and certainly the most solid proof we, have of this 
“ splenic toxaemia ” is the great danger to life when the spleen 
ruptures. 

Philipowicz made examinations in four cases of ab- 
dominal typhus to discover the bacillus in the spleen. The 
spleen was punctured with the Pravaz syringe and the juice 
subjected to bacteriological investigation. Typhus colonies 
were found in great numbers. He concluded that this is the 
surest method for positive diagnosis. 

In the laboratory Newhauss performed experiments on 
rabbits and mice with the juice obtained by means of a Pravaz 
syringe from the enlarged spleen in the course of severe 
typhoid, his results being identical with Koch-Eberth bacillus 
of typhus abdominalis. 

Laveran,^® too, reports a case of typhoid with an examina- 
tion for bacillus at the autopsy. Bacteriological examination 
of the splenic pulp grown in gelatin gave a perfect culture of 
Eberth’s bacillus. 

Hein also demonstrated this bacillus taken from the spleen. 

Pathology . — ^Malinin says that the spleen lacks the 
fibrous tissue to give it a structural foundation as well as 
certain lymphoid or round-shaped elements. All the finnness 
or consistency it possesses is in the diaracteristic spindle- 
shaped splenic cells: these are capable of extraordinary con- 
traction and are attached to the neighboring cells ; this gives the 
spleen construction. The strong permanent kernels of the 
splenic tissue have a lively amasboid movement, and form a 
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cavity in which all the dead cells, red and white, are taken out 
of the circulation. These degenerate and get into the circula- 
tion as white blood-corpuscles. The spleen cells form rapidly. 
In intermittent fever multitudes of the blood-cells are ruined 
and the splenic cell-kernels take up the ruins. This obtains 
in typhus (abdominalis). 

Lidell,® concerning his case of spontaneous rupture of the 
spleen in typhoid fever, says that the causes of the rupture seem 
to be several : (1 ) Softening of all the structures of the organ, 
including coats of the blood-vessels. (2) Intense congestion 
of the portal vein and iodides; this often comes with the early 
stages of petechial typhus and malarial fevers. (3) Stagnat- 
ing blood distending and pressing the soft walls of the blood- 
vessels in splenic surface; this forces blood between splenic 
tissue and capsule and invested peritoneum. (4) Blood in- 
creasing compresses the parenchyma on one side and dilates 
the capsule and peritoneum on the </ 3 er. Possibly the spleen 
may have been previously weakened in some unknown manner. 

Heimann reports an epidemic of typhus in the Military 
Hospital, beginning in April, 1840. The numerous deatlis 
gave opportunity to study the changes in the spleen. In many 
cases it was found to be enormously distended, sometimes more 
than tliree times the natural size; then the lower end reached 
the border of the pelvis; tlie substance was much attenuated 
and weakened. 

Zimmermahn believes that in cases of typhus the swelling 
of the spleen never fails and there is a predisposition to rupture. 
Spontaneous rupture is rare, but tlie organ is ready to be 
ruptured by blow or fall or sudden movement of tlie body. 
It is a question whether all so-called " spontaneous ” ruptures 
are not in this class. The period in which the organ reaches 
its greatest magnitude varies greatly, from the end of tlie first 
week to eighteen days. 

Hosier ” says that where there are pathological changes 
in the spleen a rupture may occur spontaneously, or may be 
brought about by traumatic influence. Spontaneous ruptures 
are the consequences of an acute and very rapid swelling or 
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extension of the organ. Rokitansky thinks it conies oftenest 
in typhoid fever and in intermittent fevers. In the latter cases 
it occurs in the period of the chill. Death usually follows in 
twenty-four hours. 

Cantlie®® explains spontaneous rupture of the spleen in 
pernicious or intermittent fever by the softening of the tissue 
and the adhesion of the organ to its visceral neighbors, the 
weakness and immobility predisposing to rupture. 

Boinet attributes spontaneous rupture to the same cause. 

Wilson®® thinks it most probably that in the so-called 
“ spontaneous rupture ” the exciting cause is an action of 
muscular pressure while the subject is turning or moving 
suddenly. He does not believe that the spleen ever ruptures 
without this impetus, however softened and coagulated it may 
be. 

The size to which the spleen may enlarge is not so de- 
pendent upon the degree of intoxication as upon the resistant 
force of its enveloping capsule, and of its properitoneal and 
peritoneal investments. The restraining influence of this 
extraperitoneal connective tissue can be but little; the cross 
leaves of its fibres are readily stretched and separated; the 
organ crowds through the separation and is now held back 
by the peritoneal coat alone, which eventually, being unable to 
withstand the increased tension, gives way and decides the 
physiologic instant of spontaneous rupture. 


Findings by Autopsy of Ruptured Spleen in Typhoid Fever. 

Weight of spleen. . . / Largest, 6 lbs., Case XVI. 

\ Smallest, 225[Gr., Case III. 

Size of spleen i Largest, 20 by 10 by 7 cm., Case XVI. 

\ Smallest, s by 4 inches. Case VII. 

Length of rupture. . J Longest, organ almost severed. Case I. 

X Shortest, 3 cm.. Case III. , 


. f Three in Cases II, XIV, XIX. 
Number of ruptures . Two in Case IX. ^ / 

. One in 20 Cases. 


Depth of rupture.. 
Shape of rupture. , 


f Greatest, 6 cm., in Cas^ fl. 

X Least, 2.5 cm., in Ca^ XVI. 
Angle-shaped in VII. 
Irregular edges iuAase XlV. 
Crater-like in Ca^° XXy. 
Not-mcntionedp** ^enaaining cases 
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Site of rupture. 


f At or near the middle in Cases II, V. 
' VIII XII, XIV, XVIII, XX, XXI, 

At or near the ends in Cases IX, X, XI, 
XXV. 

LNot mentioned in remaining cases. 


Rupt^e into neigh - 1 stomach. Case XIII. 
bormg organs j 

Amount of blood in / Greatest mentioned, 90 ounces. Case VI. 
peritoneal cavity \ Least mentioned, 1 quart. Case XXV. 


Condition of spleen J 


Not mentioned in Cases I, VII, VIII, 
IX, X, XI, XII, XIII, XIV, XVIII, 
XIX, XX, XXI, XXII, XXIII. 

In remaining cases described as; Brown- 
ish-black, bluish-black, purplish; ma- 
hogany, chocolate, etc., etc.; pulpy, 
soft, pliable, etc. 


Condition of splenic 
vessels 


Splenic artery tom. Cases XXI, XXII. 


Peterson ® thinks that the median and convex part of the 
spleen are most exposed to danger of rupture of the capsule. 
It is here that the support is greater but the channels larger. 

In three out of five cases reported by Cantlie the rupture 
w'as near the hilum in the shape of a star, and in other cases of 
Cantlie’s noted in Hong Kong the rupture was in each instance 
behind the hilum longitudinally and as if cut \vith a sharp 
knife. 

V'igla states that the form of rupture is linear or round 
and the quantity of extravasated blood usually very great. 

Fatal termination seems to be the only outcome for rupture 
of the spleen, regardless of its size or depth, for if hemorrhage 
does not exsanguinate the poison overwhelms. 

Symptoms. — ^Vigla says the usual symptoms are a pain 
in the splenic region, distention of the abdomen, and very 
often vomiting, small pulse, tmconsciousness, with constitu- 
tional energy to the last. Death is the outcome. 

The symptoms should be divided into (i) a preruptured 
period and (2) the postruptured period. 

I. Preruptured Penod.—Eadier in the disease the patient 
complains of the pain attendant upon the stretching of the 
capsule and investments, which is intermittent, not constant, 
of short duration, and lancinating. The tumor fills to vanous 
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degrees the left flank, its edge is not sharp but rounded, and 
feels soft or boggy. Blood-count is insignificant. The tumor 
is differentiated easily from the kidney. Later the hebetude, 
lethargy, and t5^hoid state, dependent upon the degree of 
intoxication and not upon the size of the spleen, are sufficiently 
overwhelming to allow no subjective signs. Intestinal dis- 
orders and tympany should follow from the splenic colon 
becoming angulated. What we bear constantly in mind is a 

large flabby tumor with an always weakening and thinning 
belt. 

2. Postrtiptured Period . — ^This may be summed up in two 
words: (a) hemorrhage; (&) sepsis. The loss of blood is 
immediate and great. The tumor, if formerly much enlarged, 
is now smaller, irregular in outline, or may not be felt at all; 
the pulse is rapid, thready, and weak; the facies pinched and 
cold. There is air-hunger and restlessness. The delicate, 
highly organized, and multiple lymphatic channels in the 
rapidly-absorbing peritoneal roof and walls of the abdominal 
room are overwhelmed by the escaping poison from the spleen ; 
and the temperature is high, i04°-io7° F.; the patient com- 
p ains of slight or no pain, the belly wall is hard and tympanitic, 
or flat in Ihe flanks. There is no loss of liver dulness. Rectal 
examination is negative. The physiological moment of rup- 
ture is instantaneously signalized by shock, profound and 
progressing; and following rapidly, contrary to established 
ni es in other surgical conditions of shock, there is a hyper- 
pyrexia which so crushes the vital energy and remaining sparks 
° treatment can be only surgical, immediate and 


tVio Treatment. The patient should not be moved from 
bed; an incision along the outer border of the left rectus 

of on1 clamping, tieing, and removal is a matter 

of only a short time. Large coagula, splenic pub and clots 
must be raked out of the pelvis and the hand j iX. 

diaphragm to remove any accumulation th "™ 
infusion, saline enema, the peritoneal cavitv fin auto- 
salt solution, heart stimulants, and a normal 

"'“derate Fotvler-a posi- 
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tion with oxygen are the surgical procedures which should be 
tried as indicated. 

A review of the foregoing shows twenty-eight reported 
cases of spontaneous rupture of the spleen in the course of 
typhoid fever, which with the unreported Munich cases, five 
in number, and Cantlie's five, make a sum total of thirty-eight 
cases. The condition was undiagnosed in every instance. In 
one (Case XXIV’) aspiration of the splenic abscess was carried 
out successfully. In Case XX operation was performed for 
perforation, none was found ; lineal rupture, tire condition being 
unrecognized; the procedure abandoned, death. Case XXV, 
operation performed for perforation; ruptured spleen found 
and removed; death. In Case XXIX Ashby removed an 
enlarged unruptured malarial spleen in the course of typhoid 
fever. Recovery. 


CONCLUSIONS. 

1. That enlargement of tire spleen to some degree is con- 
stantly associated with typhoid fever. 

2. That splenic rupture in the course of typhoid fever 
occurs more frequently than is clinically recognized. 

3. That many cases of lineal rupture have gone to death 
undiagnosed. 

4. That many such cases have been diagnosed perforation 
and because of medical prejudice have been denied surgical 

5. That it occurs most frequently in the beginning of the 
third week,“and then during the actual stage of convalescence. 
Tliis latter is probably explained by muscular effort. 

6. That any reference to pain on the part of the patient 
under the left costal arch should put the attendant on his 
guard. 

7. That the normal spleen cannot be palpated satisfactorily. 

8. That the spleen does not have to assume great dimen- 
sions for spontaneous rupture (Case VII). 

9. That the enlarged fyphoid spleen should never be 
handled, but should be toudied daily. 
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10. That marks upon the skin with the date at the end of 
the line would indicate the increase in size. 

11. That in all cases of typhoid an ice-bag should be con- 
stantly applied to the spleen. 

12. That in cases of enlarged spleen the patient should be 
bathed most gently and carefully. 

13. That a sudden increase in the pulse-rate, 20 or 30 beats, 
at any time during the course of this disease, should be investi- 
gated thoroughly. 

14- That if this increased pulse-rate is attended by evi- 
dence of shock (hemorrhage), the attendant should be notified 
instantly. 

15* That if the liver dulness is not obscured, and a rapidly 
rising temperature soon sets in, rupture of the spleen is the 
tentative diagnosis. 


16. That pain is an insignificant diagnostic sign of rupture. 
17* That on diagnosis, infusion, and Fowler’s position 
should be instituted immediately before operating. 

18. That the use of adrenalin, ergot, and iron preparations 
would seem to be of little value. 


19. That the only hope for recovery is in operation. 

20 That in the course of operation for intestinal perfora- 
should be gently palpated through the 
removed a- bag of molasses, should be 


essentially sL^^cIh^ complications of typhoid fever are 
That a typhoid • 

tion (Case XXIX) contra-indication for opera- 

23. That aspiration of ... 

(Case XXIV). tumor can be carried out 

24. That continuous 

solution by means of lavage with normal salt 

upper end of the incision tubes, tlie giving one in the 

tube a suprapubic stab shoiUri^u ^^^^^tic) and the receiving 
the organ. ’ be employed after removal of 


2 

cases 


5. That Roentgenography mav K 

’• ^ employed in suspected 
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ILEOCOLIC INTUSSUSCEPTION IN AN ADULT. 

WITH REMARKS ON THE METHOD OF FORMATION AND GROWTH OF THIS 
VARIETY OF INTUSSUSCEPTION, 
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for Accidents. 

Ileocolic intussusceptions have hitlierto been placed in 
a separate class from all other varieties on account of the 
different manner in which their groudh is supposed to take 
place. It is commonly taught that it occurs as the result of 
prolapse of the ileum through the ileocfecal valve, tliat 
increase in length takes place entirely at the expense of the 
entering layer, and that consequently its apex is continually 
changing; this is an entirely opposite mode of growth to that 
.which takes place in other varieties of intussusception. 

To quote from a recent account written by the late Harold 
Barnard ^ ; "In simple ileocolic intussusception tlie ileocecal 
valve remains fixed whilst more and more ileum is prolapsed 
through its orifice into the cscunL” This is the generally 
accepted method of growth, of the curious nature of which 
no satisfactory explanation is forthcoming. 

The following case illustrates what I believe to be the 
correct method of formation of ileocolic intussusceptions, 
bringing them into line with all other forms. 

Woolf K., aged 30, was admitted into the London Hospital 
under my care on Februarj'- 25, 1909. While at his work as a 
paperhanger, twenty-four hours before admission, he was sud- 
denly seized with cramp in the lower abdomen. He vomited 
within a few minutes of the onset of the pain, and vomiting con- 
tinued at frequent intervals. Two hours after the commence- 
ment of the illness he passed two loose stools, which, when 
cross-examined after his recovery, he stated were red. Except 
for this, there was absolute constipation. The pain after the 
onset continued to be paroxysmal and cramping. He ga\e no 
history before operation of tlie passage of blood and no mucus 
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was passed. He looked ill, his face was pale, his eyes sunken, 
and he was groaning with pain. There was no doubt from his 
app^rance that he was suffering from a severe abdominal lesion. 
. . . SDdominal wall moved fairly well, but there was slight 
ngi the right iliac region and an indefinite lump was 

p esent ere. On examination per rectum, the rectovesical pouch 
appeared to be filled with fluid. 



obstruction suffering from acute intestin 

Obstruction, but I was unable to suggest its cause. I operate 

escaped.°^Exmforl^^ abdomen a considerable quantity of flui 
evidently an intuss!?^^ revealed a mass in the ileocsecal regioi 
elongated tumor in bringing it outside I felt a 

to the cfficum was thrn immediately interns 

not invaginated (vide °Th 

enteric intussusception in the proclssZT'''' evidently a, 
ileocjecal valve. After squeezing its inf, ^ P^^mg through th^ 
the ilcocjecal valve, an ordinary^enteric througl 

this had started about a foot from the Hen was left 

it with considerable difficulty, and could'lfird iT""' ^ 
cximmcncemcnt. “ " ^ ^nuse for its 
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The patient made an uninterrupted recovery and left the 
hospital March 18. 

But in addition to this mode of formation of an ileocolic 
intussusception as the result of the growth of an enteric, the 
condition may be primary and consist of the prolapse of part 
of the circumference of the ileum through the ileocjecal valve ; 
but even in these cases no increase in size takes place at the 
expense of the entering layer, the ileocsecal valve, grasping 
the prolapsed ileum, passes on into the colon, forming a 
double intussusception. Special attention has been directed 
to the frequency of this form of intussusception by Comer - 
who named it “ ileocolic-colic.” In other cases the whole 
of the circumference of the ileum may be involved as the 
result of the unfolding of a small enteric intussusception just 
above the valve (Corner). In this form again no increase in 
size takes place, but it becomes an ileocoUc-colic intussuscep- 
tion by involvement of the colon. 

It is now over thirty years since Leichtenstem ® described 
under the name " iliaca ileo colica ” the variety of intussus- 
ception just recorded. He wrote of it thus: “A primary 
ileum invagination in the lower part of the ileum, which by 
its increase has passed its intussusceptum through the crccal 
opening into the colon * * * * it cannot then be determined 
whether the invagination was primar}’’ ileocolic or iliaca ileo 
colica.” 

This does not seem to have received the notice it deserved, 
at any rate it has not obtained admission into tlie general 
surgical text-books in use in this country. It is mentioned in 
Sir Frederick Treves’ monograph * and by Harold Barnard ® ; 
but these writers do not appear to have pointed out its bearing 
on the formation of ileocolic intussusception. Attention has 
recently been directed to this point by Fitzwilliams,^ 
however, makes no mention of Leiclitenstern s recognition 

of its occurrence. 

The nomenclature of intussusception is still in a some- 
what unsettled state. Undoubtedly the simplest and the best 
classification is tliat proposed by Cuthbert Wallace, vhich I 
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have already advocated.^ The term ileocascal is confined to 
the variety of intussusception in which the apex of the intus- 
susception is formed by the ileocsecal valve, and is dropped 
as the name of a class, the term enterocolic being- employed. 

The three groups are therefore: (i) enteric; (2) colic; 
(3) enterocolic. 

The last named group, in which both small and large 
intestine are involved, is the most common, and contains many 
varieties of intussusception; the name ileocolic should be 
retained for one of these, remembering that it is a stage either 
in the growth of an enteric intussusception or in the evolution 
of an ileocolic-colic. 

True ileocolic intussusceptions are uncommon. Out of 
717 cases collected by Fitz williams ^ 67 were said to have 
been ileocolic. In the 45 cases upon which I have operated 
only 2 were ileocolic. The intussusception which starts as a 
small prolapse of the ileum into the colon and increases as a 
colic intussusception (ileocolic-colic) has been in my experi- 
ence one of the most common forms of this disease. 

To recapitulate : A complete ileocolic intussusception 
starts as the enteric variety. On reaching the ileocsecal valve 
the intussusceptum passes through, its apex as in other forms 
remaining unchanged. Further growth results in the colon 
participating, no fresh ileum is involved. When an ileocolic 
intussusception has been formed, whether as a small prolapse 
or as the result of the infolding of an enteric invagination. 
It does not increase in size by more ileum becoming prolapsed, 
but by the intussusception passing onwards in the colon and 
becoming ileocoHc-colic. 
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A VERY EARLY FORM OF RENAL TUBERCULOSIS 
REVEALED BY NEPHRECTOMY * 

BY MARTIN W. WARE, M.D., 

OF NEW YORK CITY. 

Adjunct Surgeon to Mt. Sinai Hospital. 

The routine of cystoscopic examination and ureter cathe- 
terization has in turn led to the prompt recognition of tubercu- 
losis of the kidney, and hence the pium desiderkim for an early 
recognition of- this condition. The force of this teaching has 
gathered strength in its onward march, and yet it is a common 
experience to find that what passes for an early recognition of 
the lesion clinically can hardly be considered such in tlie light 
of the extensive pathological changes in the kidney, found 
in sitn at operation, and still more clearly upon its removal. 

The case herewith reported shows that the reverse may 
exist, a full appreciation of which fact and the lesson to be 
learned therefrom will be best gathered from the history and 
sequence of events in the course of operation. 

Case.— The patient, M. S., No. 100,143, aged 41, was admitted 
to Mt. Sinai Hospital May 26, 1908, He claims that after an 
attack of gonorrhoea, five years ago, a frequency of urination 
persisted with pain and that he felt as if he never completely 
emptied his bladder. Ten months ago, for a presumed stricture 
of the neck of the bladder as explanatory of his condition, he 
submitted to an operation of perineal section and galvanocaustic 
division of the stricture (?). No relief followed the operation. 
Thereafter he states the frequency of urination at night occurred 
at half-hour intervals. 

Examination . — The urine was smoky and interspersed with 
particles of blood-stained tissue. Microscopic examination 
showed the presence of leucocytes and some few tubercle bacilli, 
the urine reacting acid. External genitals were normal in size 
and not hypersensitive. The prostate was moderately enlarged 
and tender. The capacity of the bladder was short of 125 c.c., 

* Read before the American Urological Associafion, June 8 , 1909- 
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and the introduction of the catheter and cystoscope alike painful. 

Cystoscopy (Nitze cystoscope) .—Right ureter, normal slit 
with a slight submucous hemorrhage. The left half of the 
trigone markedly different. The left ureter golf-holed and an 
ulcer in its vicinity and the surrounding mucosa injected. 

Chiomocystoscopy . — Following the intramuscular injection 
o 4 c.c. of a 4 per cent, solution of indigo carmine, the urine, 
stained faintly blue, issued from the right ureter after eight 
minutes, but none escaped from the left ureter after an observa- 
tion of twenty minutes. 

Ureteral Catheterisation , — The right ureter could be easily 
entered and the urine obtained was slightly blood-stained, acid, 
and contained no pus and no organisms. Urea, 2.3 per cent, 
the culture showed Bacterium coli. The left ureter could only 
e entered for a distance of 1.5 cm., whereupon an obstruction 
was encountered in the repeated attempts made with ureter 
ca e er to pass by it; the quantity of urine, however, too small 
lor analysis, showed the presence of tubercle bacilli. On culture. 
Bacterium coh and staphylococci were found. On the basis of 
lese findings an exploratory operation was proposed and 


peratton.~An oblique lumbar incision was made and the 
ower pole of the left kidney was found to be on a level with 
e last nb and the kidney rather securely placed under the costal 

mnKir were manually severed to 

in on its cortex appeared normal. Whilst 

with Jnri the kidney to deliver it into the wound 

Iowed\v traction, an adhesion seemed to give way, fol- 

clamns which was controlled by pedicle 

anolv a r + could not be isolated sufficient^ to 

rLmos?srtr^.‘'7r"^^ taken of 

accordinp- to TT^ riV clamps, and the kidney was split, 

P”'' ‘o The bisecfion 

shcwedahsohMy M trLl TP visible in situ, 

Mdeey, it was sMurcd and 

isolate the injured vessel nf +h ttempts were again made to 
Inasmuch as thfcZn P^ved futile. 

•bovasc.d.atpiicf: of 

^ oecame obligatory and ablation 
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of the kidne)^ followed, with the clamps left in situ. The shocked 
condition of the patient and the loss of blood called for rapid 
work, hence no ligature was applied to the pedicle, which was 
short and greatly thickened by the cicatricial tissue surrounding 
it. The wound was tamponed with sterile gauze and the clamps 
removed on the fifth day. The subsequent healing of the w^i^nd 
was protracted over many months. This tardiness, as well as 
the flabby appearance of the granulations, in all probability due to 
an infection of the terrain of tlie operation by splitting of the 
kidney for inspection, emphasized anew the tuberculosis of the 
kidney removed. 


DESCRIPTION OF THE SPECIMEN. 

Macroscopic . — ^In the nascent state, when the kidney was still further 
divided so as to explore the interior of the pelvis, an irregular undermined 
necrotic ulceration 0.5 cm. in diameter was disclosed near the lower pole, 
on the tip of a papilla jutting into the lower calyx (Fig. 1). In good 
light, it was easily recognized that the color of the papilla was much 
paler and of a yellowish-white color, the markings not as discernible as in 
other papilix, and the distinctions at the confines of cortex and medulla 
effaced. 

Microscopic Examination . — Tubercle bacilli were recovered from the 
scrapings of the base of the ulcer. Sections about the papilla showed 
lymphoid reticulated stricture, with areas of poorly stained cells due to 
necrosis, characteristic of tuberculosis. Towards the base of the papilla 
the process was older, as evidenced by the increase of the interstitial 
fibrous tissue, which had replaced' the destroyed tubules. In some of the 
ureter saved from the fragmentary condition of the pedicle necessitated 
by the exigencies of the case, distinct tubercles and giant cells were to 
be seen’. 

Bpicrisis . — But for tlie accidental injur}^ of the vessels, 
we should have improperly judged tlie kidney to be the seat of 
no tuberculous lesion, because there were no signs of such 
visible in the cortex or kidney parench}Tna exposed to view. 
The subsequent findings as well as the consequent tedious be- 
havior of the wound point to an infection of the field from the 
exposed diseased parencliyma. 

The significant lesson to be learned from this single experi- 
ence is that if ureter catheterization shows the presence of 
undoubted tubercle bacilli,^ immediate nephrectomy is none the 


* Tills dictum does not apply to cases of tubercle bacilli eliminated 
in urine without urinary symptoms or signs. 
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less indicated, without division of the kidney, to confirm the 
findings in the face of doubt arising because of the absence of 
superficial lesions. 

In other words, the finding of tubercle bacilli by ureter 
catheterization is paramount to and renders superfluous subse- 
quent exploratory nephrectomy. By such a procedure in very 
early cases, and all the more so in advanced tuberculosis with 
apparent lesions, the chances of infecting the wound and caus- 
ing a tardy convalescence are reduced to a minimum. 

Because of the stricture in the lower end of the ureter and 
the findings of tubercles in the upper ureter, and the location 
of the ulcer in the lower cal)cx:, contiguous to tlie diseased 
ureter, the question might arise: Was not this an ascending 
tuberculosis ? Against this it will suffice to point out that the 
entire pyramid belonging to the papilla was diseased and the 
changes near the base were of a fibrous character. 

We can assert merely speculatively that with the tendency 
to stricture formation of the ureter its ultimate obliteration 
was likely, and this patient if not operated upon ■would have 
eventually developed a closed tuberculosis of the kidney, none 
the less calling for ultimate surgical intervention. 


End Result . — ^Relief from the painful and frequent micturi- 
tion followed the nephrectomy. The urine also cleared, and this 
amelioration remained for six months. At the expiration of this 
time a return of these symptoms set in, associated with a left- 
sided tuberculous epididymitis so acute in its development and 
so^ extensive that a castration was performed. The vas w^s as 
ffiick as a lead pencil and the cord structures much thickened, 
lough the immediate result was primary union, two months 

ater a sinus formed which ydelded admirably to treatment with 
the Bier cup. 

In the meantime hjematuria has appeared on several occasions, 
which the cystoscope showed to come from the very much en- 
gorged prostate and large vessels overlying. From the left 
ureter clear urine is seen to issue. Notwithstanding these com- 

p^ations, the patient's general health is good and he has gained 
10-12 pounds. “ 



THE SURGICAL TREATMENT OF NON-RESILIENT 
DIVERTICULA OF THE BLADDER/i= 


BY EDMOND M. VON EBERTS, M.D., M.R.C.S, (Eng.), 

OF MONTREAL, 

Surgeon to the Out-patient Department of the Montreal General Hospital. 

The comparative infrequency of large diverticula of the 
bladder has prompted me to report in detail a case which I 
have observed, and to review the methods employed in the 
surgical treatment of this affection. 

While cystoscopists of experience are apparently agreed 
that diverticula of the bladder associated with urethral or 
prostatic obstruction or the presence of stone are relatively 
frequent, such sacculations, whether single or multiple, are 
usually unassociated with peridiverticular adhesions and tend 
to disappear after the removal of the cause of increased intra- 
vesical pressure. In this connection I wish to deal only with 
that form of diverticulum, usually of large capacity, which,' 
owing to the existence of adhesions to the surrounding organs 
or to the paucity of the muscular element in the sac wall, is 
characterized by the absence of expulsive force. From the 
point of view of pathogenesis one should not include as true 
diverticula those cases which are a sequence of perivesical 
suppuration, although from die point of view of diagnosis and 
treatment they are indistinguishable from such as result from 
attenuation of the bladder wall through pressure. 

Varieties. — ^Large diverticula may be either congenital 
or acquired. I am not aware of any case in which a diverti- 
culum has been found post mortem in infancy; Pean’s ^ case, 
however, strongly supports the congenital theory, as does 
a case reported by Hofmokl and Ghon,= especially as in the 
female the conditions chief!}’- considered as causative factors. 


* Reported in the Surgical Section oi the Canadian Medical Associa- 
tion, August, 1907. 
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such as urethral stricture and prostatic hypertrophy, do not 
exist. Nor was there found in these cases any evidence of 
spinal injury or disease. 

Symptomatology. — The variations in the symptom com- 
plex in vesical diverticula are so numerous that I have given 
somewhat in detail the symptomatology in each case of the 
series reviewed. A case reported by Murchison® illustrates 
in a striking way the occasional obscurity of the urinary 
relation and the difficulties of diagnosis where cystoscopy can- 
not be carried out. Generally speaking, however, the symp- 
toms complained of are those of an acute cystitis, that is, 
pain, frequency of micturition, and the passage of cloudy, 
malodorous urine. Micturition may be associated with severe 
tenesmus. The frequency with which a tumor has been 
found, generally situated to one side of the median line, is note- 
vmrthy. Possibly, however, the most characteristic symptom 
is the ability of the patient to repeat the act of micturition after 
a short interval. In such cases the introduction of a catheter 


after voluntary urination usually evacuates a large residue. 
While the stoppage of the stream in the first act is no doubt 
due to the passage of the vesical contents in the direction of 
least resistance, that is, into the diverticular sac, a reversal of 
this process is initiated as soon as the expulsive efforts of the 
bladder cease, and continues until the pressure in the two 
cavities is equalized. Where the diverticulum occupies a de- 
pendent position there is always residual urine, and one gener- 
ally fails in attempts to wash the bladder clean, — which adds 
greatly to the difficulties of the cystoscopist. The writer’s case 
illustrates very well this latter point, as upon first examina- 
tion, owing chiefly to the fact that tlie distending fluid was 
c oudy, the presence of a diverticulum was overlooked. 

In the majority of cases there is a history of recurring 
ebnle attacks associated with chills, with or without symp- 
toms of renal involvement. 

_ Where the diverticulum replaces an abscess cavity, there 

It TT" “ '=''acuatio„ of a large 

amount o! purulent unne. This symptom of urgency is also 
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associated with those cases in which a sudden evacuation of 
the diverticular contents follows periodical occlusion of the 
orifice. 

Complications. — ^The burden of the literature on this 
subject deals with post-mortem findings, the cardinal compli- 
cations observed being severe vesical or diverticular inflamma- 
tions, displacement and dilatation of the ureter, pyonephrosis, 
perivesical abscess, peritonitis, and femoral thrombosis. Pres- 
sure upon and deflection of the ureter above its intramural 
course is a frequent complication and leads eventually to dila- 
tation of the ureter and of the renal pelvis. With the advent 
of infection there follows, in consequence of the ureteral ob- 
struction, widespread renal suppuration and impairment or 
destruction of the renal function. In the author’s case the 
renal S3miptoms were decidedly the most striking when the 
patient first came under observation, the presence of a diverti- 
culum remaining unrecognized for some time. In Cases III, 
V, and VII of the series reviewed the diverticular orifice was 
found to occupy the normal site of one of the ureters, and 
the ureter of the corresponding side to discharge directly into 
tile diverticulum. Careful perusal of the cases reported 
strongly substantiates Young’s^ opinion that this condition 
of affairs is due to a gradual inversion of the ureteral orifice 
through extension of the diverticulum and not to sacculation 
of the ureter itself. 

Treatment. — Catheterisation . — ^The use of the catheter 
for retention and irrigation is at best a makeshift, as, owing 
to the fact that the communication with the bladder seldom 
provides dependent drainage, irrigation cannot possibly give 
pennanent relief or even free the urine from pus. There arc 
no successful results recorded from this method of treatment. 

Drainage . — Suprapubic cystostomy undoubtedly gives tem- 
porar}!^ relief and is properly undertalcen in weak individuals. 
The absence of resiliency in the diverticulum, however, de- 
prives this method of treatment of any permanent value. In 
a case reported by Burckhardt ° a perineal drain was inserted, 
but the patient died. 
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Enlargement of the Orifice . — ^In considering this form of 
treatment the position of the diverticulum must be one’s chief 
guide. Where the accessory sac is found to underlie the tri- 
gone of the bladder, or where the most dependent portion of 
the diverticulum is on a lower level than the base of the 
bladder, treatment by this method cannot be expected to yield . 


Fig. I. 



Illustrating operation of enlargement of orifice. 


a cure. Where, however, the diverticulum is in the course of 
t le urachus, or is so placed that the incision may be carried 
to Its lowest level and still be above the base of the bladder, 
1 3S conceivable that the result might be satisfactory, provided 
lere remained no obstruction in the course of the urethra, 

prostate, spasm of the sphincter, or 
urethral stricture. As the reflection of the diverticular wall 
upon the outer surface of the bladder may extend for only a 
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short distance around the opening- of communication, the cor- 
responding cut edges of the bladder and diverticulum should 
be carefully approximated by sutures in order to forestall the 
danger of an extravasation into the pelvic cellular tissue. A 
case reported b)’- Young ^ in which this method of treatment 
was followed, resulted in the re-establishment of voluntary 
micturition but a residual urine of 300 c.c. necessitated the 
use of the catheter at bedtime (Fig. i). 

Suttire of the orifice of the diverticulum without excision 
of the sac has been practised by Pousson,® who reports a case 
in which after the mucosa of the diverticulum had been thor- 
oughly curetted and the margin of the orifice freshened, clos- 
ure was effected by means of catgut sutures. The operation 
is said to have been successful; but the procedure, for very 
patent reasons, is not to be recommended. 

Complete Excision of the Diverticulum . — This would ap- 
pear to be the only method yielding permanently satisfactory 
results. Where obstruction is present it should be dealt with 
primarily, or at least at the same time that the excision of 
the diverticulum is carried out. Further, in cases where 
pyonephrosis exists as a complication, and examination of the 
segregated urine shows extensive impairment, of the renal 
function, it would seem rational to deal in a radical way with 
the complication before attempting bladder suture in the pres- 
ence of a constant inflow of purulent material. 

The literature contains the reports of ten cases treated by 
complete excision, which owing to the varied symptomatology 
and different operative methods employed are, in addition to 
the author’s case, given somewhat in detail. 

Case I — (Author’s Case, 1906). — ^R. F., aged 32, was first 
seen on October 27, 1906. His complaints were pain in the right 
loin, frequency of micturition, interruption of the stream, and 
attacks of fever. His famil}’’ histoiy was negative. 

Personal History . — Since adolescence he had experienced diffi- 
culty in emptying tlie bladder, the act requiring as a rule several 
minutes. In 1897 he contracted a severe urethritis, which became 
chronic and was complicated at first by cystitis and later by what 
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was diagnosed as pyelitis. Subsequently there was marked im- 
pairment of health ; the urine from time to time became extremely 
cloudy and fetid; and frequent attacks of cystitis, occasionally 
complicated by retention, necessitated the use of the catheter. 
Throughout this period a marked irritability of the sphincter 
urinae led to frequent interruptions in the act of micturition. In 
1902 the patient was sent to Arizona for one year, where he 
subsisted largely on a milk diet with beneficial results. After his 
return to work he was from time to time interrupted in his voca- 
tion by attacks of cystitis, necessitating bladder lavage and the use 
of urinary antiseptics. In August, 1906, a severe febrile attack 
intervened, associated with pain in the right side. In September 
a second and in October a third attack similar in every waj 
occurred. It was during convalescence from the last attack that 
the patient came under my observation. 

On examination there was found tenderness oh deep pressure 
in the right flank. The bladder dulness extended above the sjro- 
physis half-way to the umbilicus. The urine was cloudy, specific 
gravity 1.018, acid, and contained albumin, casts, and a large quan- 
tity of pus. The residual urine amounted to 200 c.c. The act 
of micturition was prolonged by pressure upon the lower abdo- 
men. The evening temperature was 103° F., falling to 99'’ 
morning. 

Digital examination of the rectum showed the prostate to be 
normal ; the seminal vesicles were slightly thickened and somewhat 
tender. Above the prostate, extending to the right, could be felt 
a large, boggy mass which was considered to be a dilated, atonic 
bladder. 

A cystoscopic examination by Dr. R, P. Campbell on October 
30 revealed the following facts : 

The bladder held 350 c.c. with but a slight feeling of disten- 
tion. The bladder wall was hj'pertrophied and trabecula were 
ever5uvhere visible ; some cystitis was present, most marked about 
the trigone, but not sufficient to account for the quantity of pus 
present. The urethral orifice appeared normal and the ureters 
were easily catheterized. The right ureteral terminal was dis- 
placed towards the median line. The urine from the right ure- 
teral catheter flowed steadily drop by drop (evidently from a 
dilated ureter) filling two test-tubes, while the secretion from 
the left side, flowing at a normal rate, filled one-half a test tube. 
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The urine collected by catheter from the bladder and from the two 
kidneys when compared showed: 



Common 

Right 

Lett 


Turbid 

Turbid 

Clear 


Acid 

Acid 

Acid 

Specific gravity . . . 

.. .loto 

1009 

1025 

Albumin 

. . .Present 

Present 

Trace only 

Urea 


0.8 per cent. 2 per cent. 


Pus 

Pus 

No pus 


Bacteria 
Blood cells 

Bacteria 

No bacteria 

Cultures 

.. .B. pyocyanens B. pyocyanens An occasional 


B. coli 


colony of 

B. colt 

Diagnosis . — Spasm of the sphincter, hypertrophy and dila- 
tation of the bladder, chronic cystitis, dilatation of the right ureter 

(above the ureteral 

spliincter). 

chronic 

suppurative p3'elo- 


nephrosis. 

Rest in bed and lavage of the bladder effected within a few 
days a marked improvement in the patient’s general condition, the 
evening temperature falling to 99j4°- attempt was made by 
means of vaccines prepared from devitalized cultures to induce a 
bacterial immunity to both B. pyocyanetis and B. coli communis 
under strict opsonic observations. Before inoculation with com- 
posite vaccine the index to B. pyocyanens was 1.25; and that to 
B. coli, 2. On November 18 the indices were 2.5 and 6 respec- 
tively. At this time the temperature showed an increase in the 
evening registration ,* and, fearing a recurrence of the former 
severe febrile symptoms with attendant toxaemia, I decided to 
remove the right kidney. 

On November 22 a nephrectomy was performed under ether 
anaesthesia. As was expected the ureter, pelvis, and calicos were 
found greatl)’’ dilated. Secreting tissue remained in isolated 
areas, chiefly at the two poles; and there could be seen macro- 
scopically numerous small abscesses throughout the gland. Cul- 
tures from the pelvis of the kidney upon agar slants yielded 
within twenty-four hours pure growths of B. pyocyanetis. fol- 
lowing the operation there Avas an immediate cessation of the 
pyrexia. As, however, in spite of daily irrigation of the bladder 
the urine continued to be cloudy, on December 5 under a general 
anesthetic a suprapubic drain Avas inserted. On exploration o 
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the interior of the bladder a small opening was observed to the 
outer side of the right ureteral orifice through which purulent 
material exuded. A probe thrust into this opening could be 
felt per rectum to pass to the posterior wall of the pelvis. The 
orifice of communication was found to admit readily large blunt 
forceps, through the open jaws of which a drainage tube i cm. 
in diameter was inserted. The anterior extremity of the tube 
was then sutured to the margin of the suprapubic wound. 

Following this procedure the urine showed a very marked 
decrease in the amount of pus present. At the end of ten days 
the diverticulum tube was removed and at the end of three weeks 
the suprapubic opening was allowed to close. The temperature 
maintained an afebrile course. During the next two months 
the bladder was irrigated daily; and upon several occasions the 
suprapubic wound closed, only to open again in from four to six 
days. Throughout this period it was noticed that although mic- 
turition could be readily initiated, the stream rapidly declined after 
the passage of 240-280 c.c. A few minutes later the patient was 
able to pass a similar amount, this state of affairs being due 
evidently to the passage of the urine on contraction of the bladder 
into an accessory cavity offering less resistance than the via 
naturalis. It was further observed that if catheterization were 
emplo3’^ed, the instrument if re-introduced in ten or fifteen minutes 
evacuated a further amount of 180-250 c.c. 

A cystoscopic examination was again undertaken and the 
existence of a large diverticulum demonstrated. The opening 
from this into the bladder was found about 2.5 cm. to the outer 
side of the right ureter. This cavity was further determined to 
be of large dimensions, probably capable of holding 200-250 c.c., 
as it was possible to introduce the cystoscope through the opening 
(i cm. in diameter) into a cavity which appeared to be almost 
as large as the bladder itself. 

Operation, February 28. — ^Extravesical, extraperitoneal excis- 
ion of the diverticulum ; re-establishment of suprapubic drainage. 

Under ether anjesthesia a vertical incision was made through 
the lower segment of tlie right rectus muscle. The peritoneum 
was readily stripped back to the upper margin of the diverticulum ; 
hut owing to the close adhesion of the wall of the accessory cavity 
to the outer surface of the bladder for some distance from the 
opening of communication, it was found impossible to isolate 
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the neck of the sac without re-opening the suprapubic wound. 
With the tip of the left forefinger passed through the orifice of 
the diverticulum and used as a retractor and guide, the separation 
of the diverticulum from the bladder was readily effected. After 
the neck of the sac had been divided, the bladder was closed 
extravesically by means of a purse-string suture. This was re- 
inforced and the bladder wall further inverted by a continuous 
catgut suture. The enucleation of the sac presented little or no 
difficulty. It was found to extend below for a considerable dis- 
tance undermining the trigone, behind to the posterior wall of the 
rectum and laterally to the pelvic wall. Drainage of tliis cavity 
was provided by means of a rubber tube passed behind the prostate 
and through the perineum without communicating with the 
urethra. Complete closure of the lateral suprapubic incision and 
partial closure of the suprapubic wound after excision of scar 
tissue concluded the operation. Intravesical pressure was pro- 
vided against by means of a small suprapubic siphon. Convales- 
cence was rapid and uninterrupted. The perineal drain, which 
was apparently unnecessary, was removed on the third day ; and 
at the end of three weeks, after I had determined by cystoscopic 
examination through the suprapubic wound that the diverticular 
• opening was firmly united, the suprapubic siphon was removed. 

A microscopic examination of the excised diverticulum showed 
the wall to consist of several ‘layers of flattened cubical epithelium; 
a well-defined submucosa; muscle bundles running in various 
directions ; and externally a layer of loose connective tissue. 

Owing to the recurrence from time to time of a suprapubic 
fistula, the patient was given an ansesthetic on May 18, and the 
sphincter urinae dilated to 42 F. with a Kollmann instrument. 
The suprapubic wound closed finally within ten days. 

On June 15 the patient Avas discharged well. The urine at 
this time was clear and contained but few pus cells and bacteria. 
The residual urine varied between one and two ounces. 

Subsequent History . — ^Apart from a mild attack of prostatitis 
in May, 1908, at which time there was a residual urine varying 
between one-half and two ounces, the patient has been free from 
urinary sjmptoms. * 

Remarks . — ^In reconsidering this case in detail, I am of 
the opinion that the diverticulum rvas most likely congenit?-! 
in origin, although I am aware that this is not capable of 
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proof; the early symptoms, however, support this view. With 
such a condition existing an infection alone was necessary to 
produce the subsequent train of symptoms; this in time 
arrived. It is further probable that infection of the kidney 
was favored by the pressure of the diverticulum upon the 
ureter at some little distance from its vesical orifice. This 
theory would also account for the extreme dilatation of the 
ureter without involvement of its vesical terminal. 


Fig. a. 



If the diverticulum were of recent development, the spasm 
and hypertroph}’’ of the sphincter must be considered the etio- 
logical factor, as they furnished sufficient obstruction to pro- 
duce sacculation. As an illustration of the degree of obstruc- 
tion produced by the sphincter, one has only to recall the re- 
peated failures to close the suprapubic wound (Fig. 2). 


abstract of cases. 

Case II (Peak/ 1895). — Congenital vesical diverticulum and super- 
urethra in a girl aged fifteen. There had been incontinence from 
birth. On examination there was found on the anterior wall of the 
Tapna a median protrusion the size of a nut On digital pressure over 

median was seen to escape from a narrow opening placed in the 

median Ime 3 mm. below the external orifice of the urethra. On the 
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supernumerary external orifice being obstructed with the finger and 
pressure again exerted, there was a gradual diminution in the size of the 
tumor and the patient complained of a desire to urinate. Under 3 general 
ansesthetic an incision was made over a director along the anterior wall 
of the vagina, the diverticular tract excised, and the opening into the 
bladder sutured. The patient was cured. 

Case III (Czerny,’ 1896). — A young man, aged 31 years, developed 
after traumatism a stricture of the membranous portion of the urethra, 
followed by retention, cystitis, and pain in the region of the left kidney. 
On examination there was found to the left of the median line a tumor 
the size of a child's fist which on compression discharged its contents 
into the bladder. Suprapubic cystostomy disclosed a greatly thickened 
bladder with a finger-shaped prolongation towards the navel. In the 
region of the left ureteral orifice a large diverticulum was demonstrated, 
the opening of communication admitting the finger. The accessory sac 
completely filled the small pelvis, and contained foul urine and epithelial 
detritus. Suprapubic drainage was continued for a fortnight without 
freeing the urine from pus, and excision of the diverticulum was decided 
upon. The left rectus was incised transversely. Many adhesions were 
encountered, especially in the region of the rectum and in the hollow 
of the sacrum. During the operation the peritoneum and the left ejacula- 
tory duct were injured. The left aireter was dilated and passed obliquely 
through the wall of the diverticulum. It was divided and implanted into 
the bladder wall. The wall of the excised diverticulum contained muscular 
and epithelial elements. Convalescence was retarded by the formation of a 
ureteral-abdominal fistula. Four months later the left kidney, the seat of 
pyonephrosis, was extirpated. At the time that the patient was discharged, 
the bladder held 150 c.c. and he was able to retain his urine from tAVO to 
three hours. 

Case IV (Riedel,* 1903). — ^The patient, aged 61 years, was admitted 
to the Surgical Clinic in Jena on December 20, 1902. He had experienced 
difficulty in urinating for three years. Latterly the use of a catheter had 
been necessary. On examination there was found marked enlargement 
of the prostate. Prostatectomy was performed. Five montlis later, in 
May, 1903, symptoms of obstruction returned, with pain in the right side 
above Poupart’s ligament, for the relief of which a perineal section was 
performed. On June 13, 1903, suprapubic cystostomy revealed the pres- 
ence of a large diverticulum communicating with the bladder through an 
opening 2 cm. in diameter. The bladder was closed and a second incision 
made through the right rectus muscle. The accessory sac rvas excised 
and the communication with the bladder closed with catgut suture. Peri- 
neal drainage was re-established. Collapse and death occurred on the 
following day. 

Case V (Pagenstecher,’ 1904). — ^The patient, a male aged 33 years, 
was seen in August, 1903. During the preceding winter he had suffered 
for tAvo or three days from pain in the bladder and on micturition. Fhc 
weeks later the pain had returned with strangury and tenesmus c\cO 
half hour. On admission the distended bladder could be felt aboAC tie 
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pelvic brim. After evacuation with a rubber catheter, a solid instrument 
when introduced withdrew a further amount of turbid, bloody urine, and 
the abdominal tumor disappeared. On subsequent irrigation the bladder 
was found to hold as much as one litre. Cystoscopy was unsuccessful; 
and on August 30, 1903, suprapubic exploration was undertaken. In the 
position of the left ureter was found the opening of a large diverticulum. 

As there was no improvement in the patient’s condition following 
drainage, extirpation of the diverticulum by the sacral route was carried 
out on December 16. The left ureter, which opened into the accessory 
cavity, was implanted into the bladder at the former opening of com- 
munication. A self-retaining catheter was placed in the urethra. The 
excised sac contained in its walls bundles of smooth muscle fibres running 
in various directions and a well-marked submucosa. Of the epithelial 
lining only a few fragments were preserved. In addition to a sacral 
fistula the suprapubic wound continued to discharge for some time. In 
February both fistulas had healed, but in March the sacral fistula reopened, 
urine escaping during micturition. 

Case VI (von Eiselsberg,“_I904, reviewed by Christie).— In the 
discussion upon Pagenstecher’s paper, von Eiselsberg reported a case of 
vesical diverticulum which had come under his observation, in which a 
palpable suprapubic tumor disappearing under pressure was followed by 
a desire to micturate. The presence of a diverticulum was confirmed by 
cystoscopic examination, the orifice of communication with the bladder 
being situated at the base. Excision of the sac was successfully practised. 
Details as to operative procedure and histological examination of the 
sac wall are not given. 

Case VII (Young,* 1904). — The patient, a male aged 30 years, was 
seen in January, 1904, complaining of frequency of micturition and pain 
in the back. There was a history of severe attacks of urethritis in 1893 
and 1898. During the last attack a tight stricture in the bulbomembranous 
region was found to exist, for the relief of which a combined external 
and internal urethrotomy was performed. During the next three years 
the patient was free from urinary symptoms. About April, 1902, he had 
an attack lasting one week, characterized by obstruction and frequency of 
micturition. Three months later a second attack similar in every way 
occurred. In September, 1903, a third attack supervened, and in October 
a fourth attack with pain in the right side of the pelvis and severe 
tenesmus culminated in the sudden passage of a quantity of pus. It was 
thought that an abscess had ruptured into the bladder. Although reten- 
tion occurred, a catheter could be passed without meeting with obstruction. 
Bladder lavage was practised without diminution in the amount of residual 
urine. On December 9 pain and tenderness developed in the right flank 
beneath the costal margin. On January 4, after coming under observa- 
tion, the patient had a similar attack lasting several hours, which necessi- 
tated the use of morphine. At this time fever, nausea, and the presence 
of muscular rigidity over the right kidney were observed. Examination 
showed the prostate to be slightly harder than normal, but there was no 
evidence of stricture. There -was a residual urine of 350 cc. The bladder 
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was washed clean with difficulty. Pressure on the lower abdomen was 
necessary to evacuate completely the bladder contents. The cystoscope 
revealed a large diverticulum with an orifice of communication 2 to 3 cm, 
in diameter, situated in the position of the right ureteral opening. The 
left ureteral orifice was found displaced towards the left, with the opening 
of a second and smaller diverticulum lying above and to its outer side. 
The right ureteral orifice, of course, could not be seen, but it was sub- 
sequently found to open upon the inner wall of the larger diverticulum. 
For six weeks catheterization and lavage were practised, but without 
diminution in the size of the diverticulum or in the quantity of residual 
urine. 

Flo. 3. 

» 

« 

\ 


1 



Opefafioii, February 10. Suprapubic extravesical excision of tlic large 
diverticulum with closure of the orifice was carried out; also drainage 
of the bladder through a perineal urethrotomy and drainage of the retro- 
vesical space by means of a tube passed behind the prostate and through 
a posterior perineal incision without entering the urethra. The intra- 
diverticular emplacement of the right ureteral orifice was brought forward 
by means of a flap operation (Fig. 3). 

Owing to the failure of the suprapubic wound to heal, the presence 
of 30 c.c. of residual urine, and the recurrence of a small pouch at the 
site of the excised diverticulum on the right side — all indicating obstruc- 
tion — a Bottini operation w'as performed on August 4. 

Examination of the wall of the exased diverticulum showed c 
presence of an epithelial lining and numerous layers of smooth musec 
bundles running in various directions. There was also present the usu» 
evidence of chronic inflammation. 
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Five months after operation the patient reported his urine to be 
clear and the function of urination normal. 

Case VIII (Young,* 1904). — ^Male, aged 34 years, was admitted to 
the Johns Hopkins Hospital on January 18, 1904. In March, 1899, the 
patient jumped from a moving locomotive, striking upon the buttocks. 
Following the accident he felt severe pain in the lower portion of the 
abdomen, and on examination found a lump about the size of a hen's 
egg below and to the left of the umbilicus. This swelling gradually 
subsided. There was, however, a return of the pain at the site of the 
tumor if the bladder were allowed to become distended. 

On cystoscopic examination there was found in the region of the ver- 
tex the small orifice of a diverticulum. The bladder wall was not 
trabeculated. 


Fig 4. 



Diverticula in the course of the urachus (after Young). 


Operation^ January 28. Excision of a small diverticulum lying within 
a dilated urachus. On February 23 the patient was discharged well 
(Fig. 4). 

Case IX (Young,* 1903). — ^Male, aged 63 years, was seen in February) 
1903. ^ In 1901 the patient first noticed frequency 'of urination and difii' 
culty in starting the stream. At the time of admission urine was voided 
about every fifteen minutes. The patient had never had complete reten- 
tion and a catheter had never been used. 

On examination the urine was found to be normal. The prostate 
was moderately enlarged. On passing a catheter 1200 c.c. of residual urine 
was withdrawn. Cystoscopic examination showed intravesical prostatic 
hypertrophy, moderate trabeculation of the bladder wall, and on the 
right side anteriorly the opening of a diverticulum. 

Operation, February 22. Suprapubic extravesical extraperifoneal 
ncrir.”*? ""'th suture of the orifice of communication; 

without of the diverticulum was effected 

cultj owing to Uie absence of dense adhesions. The capacity 
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of the diverticulum was estimated at 500 c.c. The bladder itself was not 
opened. The patient was discharged well on the twenty-seventh day 
following operation. 

Microscopically the mural elements consisted of well-defined mucous, 
submucous, and muscular layers. There was no evidence of inflammation. 

Case X (Porter, “ rgoy). — This patient, a male aged 34 years, first 
came under observation in April, 1906, complaining of difficulty in starting 
the^ stream, of frequency of micturition, and of the passage of foul urine 
which occasionally contained clotted blood. On examination the bladder 
was found to extend to the umbilicus. The residual urine varied from 
19 to 24 ounces. Treatment at this time was declined. When the patient 
returned one year later, digital examination of the rectum showed the 
prostate to be moderately enlarged and cystoscopy revealed the presence 
of three diverticula, one of which was especially large, with its orifice 
of communication situated at the right side of the base of the bladder. 

On April 30 suprapubic drainage was established. On May 21 the 
bladder was reopened suprapubically, and the sphincters of the diverticula 
widely dilated. The patient was discharged in August, but leakage still 
occurred from the suprapubic wound. 

He returned in September suffering from epididymitis and pain in 
the region of the left kidney. 

Operation, September 8. An incision was made parallel with Poupart’s 
ligament. The peritoneum was opened and an elastic swelling the size 
of a banana, extending backward and to the left of the base of the 
bladder, was found. In order to separate the accessory sac from the 
rectum the bladder was again opened and the forefinger inserted into 
the diverticulum as a guide and retractor. The orifice was closed with 
two layers of catgut sutures. Suprapubic drainage was provided and a 
rubber catheter placed in the urethra. At the end of October the patient 
was reported to be much improved in health, but in the absence of 
urethral drainage leakage still occurred at the site of the bladder suture. 

Case XI (Wulff,^ 1904). — The patient, a male aged 34 years, first 
experienced difficulty in micturition in May, 1903. In July, wliile con- 
fined to bed, he suddenly lost the power of voluntary urination. A large 
quantity of urine was withdrawn by catheter. Although voluntary mictu- 
rition was subsequently restored, there remained a residue of one litre 
which, however, did not produce discomfort. The condition was at first 
thought to be due to a disturbance of the sensory nerve supply. On 
examination some months later there was found in the right lower 
quadrant a large tumor, which catheterization failed to reduce but which 
on pressure suddenly discharged into the bladder a large quantity of 
fetid, brownish-yellow fluid. Cystoscopy showed the presence of a diver- 
ticular opening on the right side. 

Operation . — An incision was made parallel with Poupart s ligament, 
the peritoneum stripped back, and the diverticular sac opened and c\ac 
uated. The cavity was then tamponed. 

Three weeks later the sac was resected and the orifice of communi- 
cation wiUi the bladder sutured. Intravesical tension was provided agams 
by means of a permanent urethral catheter. 
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the ODenine- failure of the bladder suture line, 

and resuturJ exposed and the edges freshened 

taneouslv ever u ^vound had healed. The urine, voided spon- 

Se of Tcn!^ "" There 1 a 

at the ci>#. f cystoscopic examination the mucous membrane 

oresenre ,^f fj, ^ found to be firmly united. Whether the 

inn the nroi^ ^ urine was due to atony of the vesical wall follow- 

not hppn • *®t;ention, or whether due to defective enervation, bad 

and musculL^Xments.^^^ 

V Vnr series of eleven cases reviewed, 1, 11, 

’ . . ’ belong to the congenital variety, although 

post ive evidence of congenital origin can be said to exist only 

n ase reported by Peaii.^ In this connection it is falla- 

inuch stress upon the presence of bladder 

f ^^^tiscular tissue in the wall of the accessory sac, 

ese e ements may be present in cases where prostatic 

ypertrophy has been considered the etiological factor (IX) 

rnr ^ ^ urethral stricture has existed 

(■til and VII). 

, j ° enlargement may be ascribed the development 

mav Porter’s “ case 

° category. The note on the prostatic con- 

cono-enifar°^‘^^^^' the age would suggest a 
UrefhrT'^”’ ^ prostatic causation. 

Owing- to to present in Cases III and VH- 

pouchfng of thf'uturrr symptoms (that js, 

pation of thp ri- ' - residual urine) after extir- 

in Case VII ^ operation was performed 

must remain in cr. j reported by the ivriter 

gests the possibility ofV’ 
genital, while on the 

spasm of the snhir. f ^ presence of hypertrophy and 

considcralion ^ '' ””== <==■""« b= left o.l of 

VIII uncloiibtedJv the evrtf • r' 

rrr. The urachus had 1 T ^ ^>^citing cause m Case 

-md probably remained patent from birth. 
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Perivesical suppuration has to be considered as possibly the 
precursor of the diverticulum in Case VII, in view of the his- 
tory of a sudden evacuation of a large quantity of pus. Op- 
posed to this theory'- are the facts that a stricture had existed 
in the bulbomembranous portion of the urethra and that the 
diverticulum was lined with epithelium and contained muscular 
elements in its wall. 

While no case of diverticular formation secondary to con- 
genital stricture of the meatus urinarius has been reported, 
the possibility of this condition figuring as an etiological factor 
should be borne in mind. 

Phimosis was associated with the formation of a vesical 
diverticulum in a child 21 months old, observed by Lennan- 
der and cited by Young.^ 

Spinal injury or disease as an etiological factor was first 
suggested by Hale White.^^ 

Von Eiselsberg’s case (VI), owing to the absence of 
details, cannot be classified. 

Age. — It will be seen from the foregoing that, apart from 
Cases IV and IX (prostatics, aged 61 and 63 years respec- 
tively) and the case reported by Pean,^ all those included in 
our series occurred in individuals between the ages of thirty 
and thirty-four. This fact is most striking and suggests the 
possibility that they Avere all congenital in origin; that is to 
say, eA'^en the two cases with a history of pre-existing stricture 
present features which bring a congenital hypothesis within 
the limit of reason. 

Prognosis. — Out of the eleven cases reviewed, the opera- 
tion of excision of the diverticulum ivas followed by the 
restoi'ation of the normal function of urination in eight in- 
stances. In two cases urinary fistute persisted at the time of 
their being reported, and in one case the operation was fol- 
lowed by collapse and death. The age at which the majorit) 
of these cases occur imposes a grave responsibility upon the 
surgeon. With modem methods of investigation, physica , 
biological, and chemical, applicable to the urinary tract, a 
correct diagnosis should practically always be made early in 
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and unbearable pains all over the body forced her to seek the 
hospital. Her skin had an ashy, cachectic appearance common 
to malignant disease. During her stay at the hospital her tem- 
perature ranged from 97° F. to 101.3° usually registering 
about 99° F. The pulse rate was continuously high — highest 
140, lowest 80, average 116. Respiration: highest 36, lowest 
18, average 26. 

Urinalysis was negative. Blood analysis showed constantly 
a polymorphonuclear leucocytosis. At no time during her entire 
illness was there any symptom complained of that pointed to 
the genito-urinary sphere. From September 13 the patient sank 
rapidly. On the day of her death, November 18, 1908, she had 
two general convulsions, each lasting about two minutes. 

Autopsy . — ^The body presented the usual signs of death; all 
the superficial lymphatic glands were enlarged, firm, con- 
fluent and non-adherent to the skin. Beneath the acromial end 
of the left clavicle, to the right of the axilla, was a hard lobular 
tumor mass lying beneath the pectoralis minor about the sire 
of an average orange. This tumor was not connected with 
cither the ribs or pleura. Over the sternal end of the left clavicle 
was a similar tumor mass. 

The abdominal cavity contained about 500 c.c. of clear, pale 
amber transudate, free from any inflammatory products. * The 
omentum was studded with small grayish white hard nodular 
masses averaging from i to 2 cm. in diameter. The mesentery 
and mesenteric glands were involved in new growths ranging 
from a millet seed to 5 and 6 cm. in diameter. The peritoneum 
was studded with similar tumor masses of various sizes. The 
stomach, and the intestines, both large and small, were normah 
Tbc^ retroperitoneal glands along the abdominal aorta were ex- 
tensively involved in metastatic new growths. At the lower pole 
of the spleen was a metastasis 3-5 x 3.5 x 2.5 cm., sharply out- 
lined from the .surrounding territorj’. In the center of the spleen 
were similar metastascs. The Ihcr presented no metastases • it 
%vns amyloid. The pancreas was embedded in a mass of en- 
larged glands which had in some places invaded the pancreas 
structure. There were no metastascs in the pancreas TJt 
.and vagina normal. .A.t the fimbriated end of the ri 1 1 t 
there was a small metastatic tumor about 4 mm. in ^ 

Along tlie left tube, about 2 cm. from the left horn of thl Ttcras* 
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was a similar tumor about 3 mm. in diameter. Both pleural 
cavities contained about 800 c.c. of a pale amber-colored transu- 
date. The pericardial sac contained 120 c.c. of same. The heart 

was normal except for presence of small degree of fatty degener- 
ation. ^ 

Primary Tumor.— Tht superior third of the anterior medi- 
astinum was entirely filled with a firm resistant tumor mass com- 
pressing the base of the heart and the oesophagus. This tumor 
had involved in its growth the anterior border of the upper lobe 
of the left lung and the upper half of the pericardium. The 
tumor mass appeared as though of one growth and not the 
union of several smaller growths. Section of this tumor 
mass showed extensive involvement of lung and posteriorly of 
the bifurcation of the trachea and larger bronchi. The tumor 
was exquisitely alveolar in structure and very firm in consistency. 
It was grayish white in color with numerous yellowish areas of 
fatty degeneration. Several areas had become necrotic. No- 
where could any remains of the thymus gland be found. The 
deep cervical glands were extensively involved on both sides of 
the neck. 

Cross section of the (secondary metastatic) glandular tumor 
masses (as the cervical, axillary, posterior mediastinal), showed 
them to be characteristic of the anterior mediastinal tumor. 
Over the costal pleura of upper lobe of the left lung, and 
along the lower margin of the lower lobe were numerous small 
metastatic growths. At the base of the upper lobe of right 
lung was a small metastatic tumor. Likewise in the center of 
this lobe, were two metastatic tumors about i cm. in diameter. 
Along the inferior margin of the middle lobe was a fringe of 
small tumors. The bronchi and bronchioles contained a yellow 
mucopurulent secretion, and were intensely congested. The upper 
half of the pericardium anteriorly was firmly adherent to the 
main tumor of the anterior mediastinum. The epicardium was 
not involved. Both tonsils and the thyroid were normal.^ The 
oesophagus was normal throughout. At its middle third it was 
greatly compressed by the enlarged mediastinal glands. The lar- . 
ynx and trachea were normal. 

Genito-Urinary Tract.— The bladder and urethra were normal. 
The exits of both ureters into the bladder were normal and 
measured 5 mm. in circumference. Located 3 cm. from the 
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bladder end of the right ureter was a sharply defined, circum- 
scribed, grayish white, firmly resistant tumor oblong in shape 
I cm. xy mm. x5 mm. {D, Fig. i). This tumor was strictly 
confined to the coats of tlie ureter, the peritoneal surface not 
being involved. The mucous membrane of the ureter directly 
over the tumor was destroyed, being substituted by the tumor 
structures itself. The mucous membranes on either side of the 


tumor was normal. The circumference of the ureter immediately 
below this tumor measured about 7.5 mm. Eighteen mm. above 
this tumor was a second tumor (C, Fig. i) 2 cm. xi cm. x5 
mm., in every respect corresponding to the first one. The cir- 
cumference of the ureter immediately below this tumor was 8 
mm. The circumference immediately above was 17.5 mm. Ten 
centimeters above this second tumor was a third one (B, Fig. l) 
1.5 cm. X I cm. X 4 mm., and immediately above this one in im- 
mediate proximity, was a fourth tumor measuring about 7 mm. 
in diameter (A, Fig. i). These latter two tumors in structure 
and appearance corresponded with the two lower down. The 
two upper tumors formed considerable of a stricture, the cir- 
cumference of the ureter immediately below the upper pair of 
tumors being 2 cm., and immediately above 2.5 cm. The cir- 
^mference of the ureter at the pelvis of kidney measured 3 cm. 

he pehis of Icidney was considerably dilated. Its mucous 
membrane was smooth, glistening and transparent. The mucous 
membrane of the entire ureter was apparently normal. 

le right kidney was very firm in consistency, of a grayish 
brown color, and measuring 11.5x4.5x3.5 cm. The capsule 
stripped readily and surface of Iddney was generally smooth. 
Upon cut surface the cortex measured about 5 mm. in diameter. 
iMarkings somewhat effaced. By transmitted light the cortex 
had a more or less semi-opaque ground-glass appearance The 
pyramids showed a like appearance. Located in the capsule were 
numerous sharply defined grayish white homogeneous tumor 
masses that in no way involved the kidney structure Af the 
lulus of the kidney was one such about 1.5 cm. in diameter 
but like those on surface of capsule did not extpnri * . 

involve the kidney slructnre ilecU, "> 

Located 7 cm. above the bladder end of the Uff 
a tumor 5 x 3 mm., likewise lying strictly within thp 

ureter and not involving the peritoneal coverino- • 

m all respects 
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similar to those of the right ureter (F^ Fig. i). Five mm. above 
this tumor was a second one i cm. x 5 mm. of same characteristics 
as first (Ej Fig. i). The circumference of the ureter imme- 
diately below the first tumor was 7 mm. The circumference 
between the two tumors was i cm. The circumference imme- 
diately above the second tumor was l cm., and likewise the same 
to the pelvis of the kidney which was not dilated and in every 
respect presented a normal appearance. The left kidney pre- 
sented about the same characteristics as described for the right 
kidney. There was no evidence of hydronephrosis. The mucous 
membrane of the entire left ureter appeared smooth, glistening 
and transparent. 

Diagnosis . — Primary fibrolymphosarcoma of anterior medias- 
tinum, involving left lung and pericardium. Rfetastatic sarcomas 
of the cervical, supraclavicular and infraclavicular mesenteric, 
retroperitoneal and inguinal glands. Metastatic embolic sarcoma 
of lungs, spleen, fallopian tubes and uretevs. Amyloid degenera 
tion of liver and kidneys. Chronic bronchitis. 

Microscopical Examination.— Uicroscopk^il examination of 
the primary tumor showed evidence of Hassal bodies, thus stamp- 
ing the origin from the thymus gland. It also showed excess of 
fibrous connective tissue and mixed sarcomatous cel s, 
small round and numerous giant cells, the small ymp loi ce 
predominating. Eosinophile cells were not present. The same 
characteristics were present in the metastatic tumors except the 
absence of Hassal bodies. 


There are two striking occurrences in the pathology of this 
case— one positive and one negative. First, why were there 
metastatic tumors in the ureters only, and none m the 
and, secondly, why were there no metastatic tumors in the liver 
when the mesentery and retroperitoneal glands are so exten- 
sively involved? The question of the metastases of m^h n 
tumors is an extremely interesting one, an 1 ^ 

parison with other similar pathological studies-as t^ ^tas- 

tatic abscesses in the cases of pyemia and the secondar> 
aoscesses infective granulomata— that one 

growths in the cases 01 tne miu » 

must accept the truth of the theory of the prMccIwn of hs- 
mes. Elsl hotv are we to explain the frequent occurrence of 
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metastatic tumors confined to the osseous systan following 
primary malignant tumors of the prostate, or the predilection 
of tlie cerebral tissues for metastases of primary fibro-adeno- 
mata of tlie mammary gland ? In the case herewith presented 
it is scarcely probable tliat no aberrant malignant cells had 
been brought to the kidneys or liver in a blood stream so en- 
riched thereby. For examination of the capillaries of many 
of the internal organs shows abimdance of metastatic sarco- 
matous cells. 

There seems to be no other explanation of the negative 
findings in the liver and kidneys in this case other than that 
these tissues were capable of destroying the malignant cells 
that undoubtedly had been brought to them. How far the 
presence of am3doid degeneration in these two organs may 
have influenced the capability of the aberrant sarcomatous 
cells to grow therein must at present remain a speculative 
question. 

The author acknowledges his thanks to ]\Ir. Charles Brush 
for the excellent photograph illustrating this report. 



CONGENITAL UNILATERAL ABSENCE OF THE 
UROGENITAL SYSTEM. 

BY DONALD GUTHRIE, M.D., 

Clinical Assistant in St. Mary’s Hospital. 


AND 

BY LOUIS B, WILSON, M.D., 

Pathologist and Director of Laboratories in St. Mary’s Hospital, Rochester, 

Minnesota. 


Clinical Report by Dr. Guthrie. — The following case 
is reported because of its anatomical and surgical interest. 
There are many cases reported in the literature of congenital 
anomalies of the female urogenital system involving one or 
more of its parts, such as imperforate hymen, atresia of the 
cervix or vagina, unicornate and bicornate uteri, double 
vaginas, and, more rarely, the absence of the lube and ovary 
or kidney and ureter on one side occurring sepaiately oi 
together. Few of these cases have required surgery, except 
the cases of imperforate hymen, and the atresia of the vagina 
and cervix, which have been relieved by plastic operations upon 
the vaginal outlet or the cervdx. One anomaly which has 
been observed, of a somewhat similar nature to the case re 
ported, is a bicomate uterus, one side only of which communi 
cated with the cervix and vagina, with the nomial menstruatio.i 
from that side, while the non-communicating side g^adua } 
filled with blood, foniiing: a painful suprapubic liiinor o 
corresponding side. Five examples of this conge, i.tal ondi- 

tion have been |“ve been found 

majority of the cases reported, nnettmorfem 

, . ^ otiiJti-ifinns at operation, or at postniortcin, 

during routine ° ,|,eir anatomical interest. 

From the conditions fotmd I 

of the patient would have neen 
surgery inteiA’cned. 
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C.^SE 28914.— Mrs. P., aged 30. Family history negative. 

Personal History . — Married two years ; has never menstru- 
ated, but has had, since 14 years of age, peculiar symptoms at 
four-week intervals which she has regarded as her periods. These 
symptoms liave been cramping, bearing down pains through 
the lower abdomen, backache, and headache. There has never 
been any vicarious bleeding. 

Previous Diseases . — Tuberculous arthritis of the right hip 
when 8 years of age, leaving two inches of shortening and 
accounting for the deformity the patient presents (Fig. i). 

Present Illness . — Four months ago, at a period when she 
thought she should have been menstruating, the patient had an 
attadc of severe cramping pain through the lower abdomen, which 
confined her to bed for one week. At the next period, four weeks 
later, the cramps returned and were much more severe, followed 
by tenderness over the whole right half of the abdomen. She 
was in bed two weeks, and it was at this time the tumor was 
discovered and operation advised and accepted. A letter from 
the attending surgeon states that on exploration he found a 
tumor, which he believed to be the uterus, devoid of attachments 
on the left side. The right side of the tumor was densely adher- 
ent, with attachments as high as the liver. The operation at 
this time was abandoned for fear of causing the immediate death 
of the patient. I-Ic suggests that the tumor was a deformed 
uterus filled with retained menstrual blood. The recovery from 
the operation was good and there were no symptoms until three 
weeks ago, when the cramping pain returned and has continued, 
the patient being confined to her bed most of the time since. 

E.vainination. — Poorly-nourished female, short stature. Sco- 
liosis, due to shortening of the right leg. Heart and lungs nega- 
tive. Tumor palpable in right half of abdomen, extending from 
symphysis pubis to right costal arch, which is very near the crest 
of the ilium because of the scoliosis (Fig. i). Tumor is fixed 
.and tender. 

Pelvis: Rudimentary' labia majora, labia minora absent. 
Complete absence of the vagina, urethra easily admits the exam- 

mmg fingers, .and a tumor can be felt high up in the pelvis, lying 
to the right. ■ j b 

Hemoglobin 70 per cent.; reds 3,800,000, whitc.c 
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Urine; 1016; alkaline; albumin, trace. Microscopic: 
erythrocytes. 

Cystoscopic examination by Dr. W. F. Braasch: Urethra 
dilated, bladder normal size, left meatus absent. Dr. Braa.'^ch 
suggests the possibility of but one kidney (right). 

Diagnosis . — ^Abdominal tumor — uterus? Congenital atresia 
of vagina (absence of left kidney and ureter?). 


Fig. 1 
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left kidney and ureter. The tumor was very adherent and 
removed with difficuIt3^ Recovery was uneventful and a recent 
letter from the patient says she is enjoying good health. 

It was not until the specimen was opened in the laboratory 
that the true condition of affairs was learned, it being supposed 
at operation that the whole tumor was uterus and that there was 
a complete absence of vagina. 

Microscopical sections taken from the lower portion of the 
tumor (Fig. 2) proved the pathologist’s belief — ^that the lower 
portion of the tumor was the upper portion of the vagina and 
not cervix — ^to be correct. 

That there should have been a space of 10 cm. between the 
closed end of the vagina and the perineum is an interesting 
feature in the case, showing that, originally, only a small part 
of the vagina was formed and, as the organ grew and filled with 
blood it followed the line of least resistance and was forced 
upward into the abdomen. 

From the structure of the walls of the tumor it would appear 
that it had been one of long standing, although the immediate 
symptoms were acute for the past four or five months. 

In a talk with the husband of the patient it was learned that 
the sexual act per urethram Avas accomplished at first with very 
little difficulty, and that coitus had always been gratifying to 
the patient. There had never been any incontinence of urine, and 
only a hint of C3’stitis at one time — six months before the first 
operation — ^Avhen there was some frequency of urination, which 
disappeared after a short time. 

Pathological Report by Dr. Wilson. — January 28, 1909, 
there was received in the pathological laboratory from the surgical 
seiA'icc of Dr. W. J. Mayo, a specimen from Case No, 28914 the 
clinical data of which is detailed above by Dr. Guthrie. 

The specimen consisted of an irregular ovoid mass 18 cm. in 
length and 9 cm. in its greatest transverse diameter. External 
examination showed the tumor to consist of what was apparently 
a distended uterus with dosed cervux, and with but one tube and 
ovary— ilic right— attached thereto. Two small fibroids Avere 
present, the larger on the dorsal surface and the smaller on the 
ventral lx>th attached well toward the fundus. The tube and 
ovary were l>ound doAvn to the fundus of the uterus as shoAvn in 




Two-thirds natural size 
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Fig I. Both were very much distended. The broad ligament 
on this side consisted of a contracted mass of adhesions. Numer- 
ous remains of adhesions were still attached to the organ, narticu- 
laidy where the fundus and tube had been attached to the liver 
fu 1 portion, where attachments had connected it with 
the bladder. There was no evidence of ovary, tube, or broad liga- 
ment on the left side. 

The specimen was opened longitudinally on the ventral sur- 
face, but well to the right of the median line. It was found to be 
tensely distended with blood— black, thick, and “tarry.” The 
tube was filled with the same material as were also two or three 


cysts of the ovary, each of which seemed to be the remains of a 
much distended corpus luteum. 


Fig. 3 



embryological development, early stage. Ov, Ova^. 
oody. Wd, Wolffian duct. Md, Mullerian duct. Vs, Urogenital sinu^ The dotted 
portions on the left side and at the lower end of the Mflllcrian and Wolffian ducts are those 
portions ‘which are supposed to have remained undeveloped in the present case. 


The lower porton of the tumor was more distended than the 
upper, and its walls were thinner and smoother. The upper half 
was fairly well marked off from the lower by an indefinite ridge, 
which suggested an imperfectly formed cervix. 

Microscopic examination of the mucosa from the upper portion 
of the tumor (Fig. 2, a, b) proved that this portion was uterus 
with thick wmlls, lined with tubular mucosa, not very different 

from that in tlie normal uterus. , 

The lower and thinner walled portion showed, microscopically 
mucosa (Fig. 2, c, d) with flattened epithelium, such as is founc 


31 
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in the vagina normally. The walls of the vaginal portion, though 
thinner than those of the uterine portion, were still enormously 
thickened, when compared with normal vaginal walls. There was 
complete absence of the lower end of the vaginal portion. 

The specimen would appear, therefore, to be the result of the 
development of the embryological elements of the right side only, 
with a destruction of the lower ends of these elements, resulting 


Fig. 4 



tf.S. 


F!s. later stage. Parts correspond to those in 

V,%a(^na. of Wolffian duct are designated, Gd. Gaetner’s duct: I/, uterus; 


in a failure of the Mullerian and Wolffian ducts to unite with the 
urOt,eniml sac. This hypothesis is further explained in the dia- 
^ams, igs. 3 and 4, in which the parts represented by dotted 
lines are those which probably failed to develop. Such a hypoth- 

the left kidney and 

r r to understand w’hy there should have been a 

ai ure of the lower portions of the Mullerian and Wolffian ducts 

the cIocm’ space, probably 10 cm. between 

wnst ™ '"A P'”"™™- Since the tumor 

to cxnmine*!! ^ ^ suprapubic route there was no opportunity 

to examine the mter\'emng structures. 




PERI-URETERAL PELVIC PHLEBOLITHS.* 
BY GEORGE O. CLARK, M.D., 

OF BOSTON, MASS. 


In the Rontgen Congress of 1905 the nature of certain 
small shadows, varying in number and in size from a shot to 
larger than a pea, occurring in X-ray plates of the pelvis about 
the spine of the ischium and the horizontal ramus of the os 
pubis, was discussed without being definitely settled.^ 

A recent writer claims they occur so frequently that in his 
six hundred pelvic radiographs of persons over forty years of 
age, it is the exception not to find some of these shadows.^ 
Similar shadows have been variously explained as being 
due to artefacts,® areas of calcification in the pelvic ligaments,® 
ossifications in the muscles,^ intestinal concretions and foreign 
bodies,® appendiceal concretions,'^ phleboliths, and many other 
things. Instances are recorded of diagnoses of ureteral cal- 
culus based on such radiograph shadows, but at operation no 
calculus was found.'* 

M. G. H., autopsy 2207 (September, 1908), furnished a 
specimen (Fig. i) which, because of its unusual character, led 
the writer to a special study of phleboliths, their possible 
bearing bn the above-mentioned question, and their relation to 
the differential diagnosis of ureteral calculus. 

During the last few years, literary contributions to the 
subject have been many, frequently contradictory, ^d, I be- 
lieve, in no single .instance comprehensive. To any intereste 
members of the profession who have not the time to sit in 
judgment on all previous contributions to the literature, an 
to any others who may doubt the reality of phleboliths or t eir 


*To Dr. F. A. Washburn. Resident 
J. H. Wright and O. Richardson of the Labor^o^ o particu- 

George B. Magrath, Medical Examiner of Suffolk Cou P, for 

larly to Dr. Walter J. Dodd, Radiographer, the writer 


courtesy, material, and assistance. 
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ability to cast X-ray shadows, this existing state of confusion 
may serve the writer as an excuse for submitting this study 
of what at first sight might appear to be “ much ado about 
nothing.” 

The writer’s specimen consists of the male urinary bladder, 
ureters, prostate, seminal vesicles, rectum, and tissues immedi- 
ately connected with the same, removed en bloc from a subject 
whose clinical history (M. G. H., 159,372) contains nothing 
worthy of note except, “ Age, 78 years. Denies venereal 
disease. Osteomyelitis of left femur of some years duration. 
Recently, spontaneous fracture of same, necessitating amputa- 
tion above the knee joint. Later, oedema of the lungs, death.” 
Post mortem were found bronchopneumonia, arteriosclerosis, 
and the present specimen (Fig. i). 

The bladder is somewhat trabeculated, and, in the region 
of the trigone, shows evidence of a severe inflammatory 


process probably long since healed. The periprostatic or 
rectovesical venous plexus (abyrinthus venosus Santorini) 
shows bilaterally extensive thrombosis and within the vein 
lumen in different places eighteen phleboliths (Figs, 2 and 3), 
the heaviest separate veinstone weighing 150 mgm. 

Though exact knowledge of the metamorphosis does not 
seem to be recorded, phleboliths are defined as having been 
originally white thrombi in veins which have subsequently 
undergone calcification,*® analogous to arterioliths in 
arteries.** Examination of the present specimen accords with 
t lis \iew. In some parts of the plexus the veins are merely 
thrombosed, elsewhere tlie lumen is free. The thrombi exist 
m stages of metamorphosis varying from soft putty-like con- 
sistency to practically complete calcification. In other places 
the vein is represented merely by a string of fibrous tissue. 

that portion of the thrombus actually calcified may be 
pmperiy designated pMcbolith, -it is of stony hardness, gen- 

pear-shaped, of smooth 

tion of alternating, more or less concentric str^tTcnvcToptag 




Fig. I. 



Veins containing phlcboliths and thrombi, from writer*s specimen. 
Compare with Fig. i b. and Fig. 3. 


Fig. 3. 






■» 




nally r^Ving (Rg. 3) with r«rsnlt of radiogmphim. th; 
«m^e..n.c.ally (F.gs. 5. 6.). where lack’Uf’teition 
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a central kernel. Surrounding the pUebolith proper, and 
lightly in contact with or slightly adherent to the vein wall 
is an ever-present albuminous envelope representing not yet 
calcified thrombus. Where the vein stone is large this en- 
velope is thin, tough, of yellowish-white color, easily peeled 
off the vein stone. Elsewhere, it varies in thickness, con- 
sistency, and color, so that it is sometimes more properly 
thrombus plus calcified centre, rather than phlebolith plus 
envelope. 

It would seem that the process of calcification starts about 
a central nucleus or kernel and proceeds toward the periphery, 
since the size of the completed products varies from a millet 
seed upwards and since in no case can be found an outer 
calcareous shell enveloping an inner softer mass not yet calci- 
fied (see Fig. 3 ) . On the contrary, all of the phleboliths have 
between their surface and the vein wall an albmninoid en 
velope not yet calcified. In no instance is a phlebolith found 
lying loose in the tissue, hence they are obviously of intra 


venous origin. 

As late as 1908, a foreign radiographer of experience 
expressed doubt as to the actual existence of phlebo it is, an 
wonders “ why if these so-called phleboliths are responsi e 
for the shadows so frequently met in pelvic radiograp y, le) 
are not more common in the dissecting room. 1 1 

Reference to literature shows that the existence o p i 
liths has been recognized by pathologists from an ear 7 
They are recorded as having been found most ^ 
around the prostate and bladder in 
pampiniformis in women,^® and in the sp een ’ 
monly in the uterine veins,® sometimes in the sap ^ 

also in the n^esentety* Exact 
occurrence are wanting. That mention 
not oftener made in post mortem recor s may jjjtrinsic 
pathologist’s conviction as to their of their 

barmlessness, and to his ignorance a 
existence or nonexistence could be of m eres tjiem. 

fact, generally, he probably does not even 
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Perhaps this may partly account for the prevailing impression 
as to their rarity. Since the writer’s attention has been di- 
rected to this question, he has during the last six months 
demonstrated the very frequent occurrence of phlebolith about 
the prostate of autopsied male adults. No instance is reported 
of phleboliths existing in childhood, nor of shadows in the 
pelvic radiographs of children attributable to phleboliths.^ 

In 1861, Balogh minutely described the microscopic and 
chemical examinations of a phlebolith weighing 120 mgm. — 
one of fourteen found at autopsy in the veins of the posterior 
bladder wall.® The mineral composition was found to be 
principally carbonates with a small amount of phosphates, 
calcium oxide, and traces of magnesium and iron oxide. 
Microscopically appeared corpora amylacea, blood corpuscles, 
and other cells in various stages of granular degeneration — 
all entangled in the meshes of coagulated albuminous matter 
representing the framework of the stony structure. In 
Balogh s patient malignant disease was the cause of death. 

ns process he erroneously conjectured was the direct cause 
of the phlebolithic formation. 


As to etiology, certainly the process of calcification is 
preceded by the existence of a nucleus,— in this instance a 
irombus; but exactly what determines why one thrombus 
^ resolution, another organization, and another 

calchication has not yet been conclusively proven. Pertinent 
ac ors predisposing to thrombosis are idiosyncrasy plus local 
\ cnous circulation of a lowered or impaired degree, conges- 
f ^ in the vessel walls from constitutional disease 

'^icing age with its accompanying venous vari- 
inflnm" f arteriosclerosis also plilebitis^® and possibly 
«nnammator>- processes arising in neighboring stnictures. 

found conditions very frequently 

t ^he common 

occmrcncc of phleboliths in this region 

bacteriologic technic, drill dust aseptically 

a. , M , "T vcin-s,o„es, separ- 

I' tested, then planted tn blood agar culture lubes and 

/ 
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incubated for forty-eight hours resulted in neither a positive 
growth nor the discovery of any bacteria in the stained smears 
obtained from the tubes. As to a possible bacterial etiology of 
phleboliths, such a result is. unfortunately, of very slight value 
and only negative at that. 

Reports of positive symptoms during life caused by phle- 
boliths per se the writer has not found. In fact, it is difficult 
to believe that such an innocent end-product of thrombosis 
could in itself cause venous obstruction, ulceration of the vein 
wall, or even appreciable pressure on a neighboring nerve 
with consequent irritation. 

Nevertheless, these pelvic phleboliths are of very real im- 
portance from the chance they afford when present of being 
mistaken for something else of clinical concern. An intimate 
acquaintance with their characteristics will be of aid to both 
surgeon and radiographer, particularly in the interpretation of 
pelvic radiographs where the question of ureteral calculus 
arises; for of 30 subjects radiographed post mortem,^ Mr. 
Fenwick’s radiographer found 8 that showed concretions in the 
pelvis other than ureteric calculi. In 7 phleboliths were 


present.^ 

In rectal and vaginal examinations a knowledge of t leir 
existence may help to explain some of the indefinite no u es 
sometimes entering consideration in the differential diagnosis 
of ureteral calculus, concretions in the bladder, in the prostate, 
in the seminal vesicles, in the lymph-glands, in pen one 
tuberculosis, other local tuberculosis, and possibly cancer. 

In the course of a prostatectomy, either suprapu ic or p 
neal, should some of these phleboliths ’1. • 

attempt to worry them out of their vein shea s cou 
no good and would very likely increase hemorriage. 

To ascertain facts as to the actual appearance 
graph of phleboliths, the following experiment • 

n^ak cadLr was obtained and from it 
which might be expected to cast a shadow 
sort of substance not anatomically a norma p , ^ 

bony pelvis. In proper anatomical posibon was then anclro 
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en bloc the specimen of bladder, prostate, rectum, seminal 
vesicles, phleboliths undisturbed as they existed in tlie vesico- 
prostatic plexus, and the ureters, each containing a fine metal 
probe. The pelvis of this cadaver so prepared, and the 
abdominal incision closed, was then radiographed as if it were 
a living patient suspected of having ureteral calculus . (Figs. 
4, 5 and 6). 

It proved conclusively that: (i) Experimentally, a 
phlebolith may cast a shadow in an X-ray plate; (2) Con- 
versely, that clinically, shadows seen in a pelvic radiograph 
may be caused by the presence in the patient of phleboliths. 

Further is to be observed that: (i) The area of their 
distribution may embrace the pelvic course of the ureters; 
(2) The number may vary — they are characteristically 
multiple and bilateral; (3) Where multiplicity occurs, lines 
drawn on the plate connecting the shadows are apt to give a 
line at variance with the course of the ureter; (4) The size 
of the shadows varies from minute to as large as what could 
cause ureteral obstruction if situated within the ureter (see 

3) ; (5) Their outline in the clinical radiograph is gen- 
erally regular and tlieir density even, contrasting with the less 
definite and generally irregular or angular outline of a true 
calculus shadow. (The concentric lamination , markings of 
the vein stones as seen in Figure 3 are lost in the clinical 
radiograph and the appearance of the shadows suggests the 
comparatively homogeneous chemical consistency of the vein 
stones (see Fig, 4, 5, 6), in contrast to tlie frequently varying 
composition of urinary stones, where the component salts vary 
and present corresponding variations in the shadow because 
o the^ different degrees of atomic density. ) 

here, in addition to, or in place of employing Kelly’s 
wax-tipped ureteral bougie, the X-ray is used to further 
t la^osis, e\cn then casually to diagnose as ureteral calculus 
a shadow seen in a pelvic radiograph is obviouslv to invite 
possible disappointment, 8 as instances of fruitless 'operations 
uasccl on such diagnoses arc recorded.^’ 

To sate posilivcly the cause of a radiographic 





Fig. s. 



fi' .ip x-rr.> Vjlx the 


su'piciouB" Bh-idow .nppeanne m Fir. 4 is shown to be 
CTtr.-1-uretcral. 
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shadow may be very difficult in many cases. Practically, what 
we primarily seek definitely to establish as regards radiography 
in a case of suspected ureteral calculus is whether a given 
shadow is of intra-ureteral origin, or extra-ureteral, — in the 
latter instance due to any one of many possible causes in 
themselves perhaps of only academic interest. 

Kolischer and Schmidt^’’' devised bougies bearing metal 
cores for insertion in the ureters previous to radiography. 
Their experiments on the cadaver showed the feasibility of 
applying this method clinically to ascertain the relationship 
between a suspicious shadow and the ureteral course as indi- 
cated in the radiograph. 

Reichman reports the case of a patient suffering from 
unilateral colic clinically indistinguishable from the ureteral 
variety. The X-ray plate showed a corresponding shadow, 
and operation was advised. A radiograph talcen after intro 
ducing ureteral stiletted bougies showed the suspected s a oav 


to lie 2 cm, outside the ureter’s course. . , , . 

In spite of this technic, it is possible to be misled in case 
the suspected shadow and that of the bougie lie in t e same 
anteroposterior plane (see Fig. 4 )- Albers-S on erg as 
called attention to this fact and showed a radiograp uc 1 us r 
tion. In his case the suspected shadoAV was m rea ity 1 

concretion in the uterine plexus 6 cm. away rom e 

‘To demonstrate the relationship of ^ ^ 

shadow in such instances, it has been suggeste a i 
or the lamp be shifted to vary the path along which the 
rays travel through the suspected object to^i^e^pa^e-^^ 
scopic radiography has been employed, 
ing the light are seen in Figures 4 and 5 - 

Caldwell states stereoscopic X-ray p _ w the 

little value unless the course of the 
shadow of the ureteral catheter. ' _ . . 

demonstrated ureteral calculus to be m con 


T;:^ ptcSure of introducing ureteral |s not rvi* 

. .... 'Tinic rittif naturallv a anes ucp.- 

out its own peculiar risk. 1 his risK na 
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on the conditions existing' in the patient as well as on the spe- 
cial qualifications of the operator. From the writings of 
Albarran, Israel, Casper and otliers,^^ the writer believes 
that this procedure as employed by experts is attended by no 
appreciable risk either transitory or lasting. For the technic 
of ureteral catheteriaation or bougieing — ^the indications and 
contra-indications — tire reader is referred to the extensive 
bibliography chronologically arranged by Ricketts.^" 

Summary. — i. Phleboliths have been recognized by pa- 
thologists for centuries as realities. 

2. They occur frequently in the periprostatic veins of men 
and in the plexus pampiniformis of women, varying in size and 
number. 


3. Symptomless in life, and requiring no treatment, they 
may be discovered only post mortem or in the course of rectal, 
vaginal, or radiographic examination. 

^ 4. In pelvic radiographs they cast small shadows about the 
spine of the ischium and horizontal ramus of the os pubis, 
frequently in the course of the pelvic ureter, (a) Character- 
istically, these shadows are multiple and bilateral, but the num- 
ber and site may var}^ (&) Frequently the size of birdshot, 
they may be as large as what could cause ureteral obstruction 
ifintra-ureteral, (c) Shape, generally round or oval, may be 
s igitly irregular, (rf) Density, in contrast to usual ureteral 
calculus shadows, evenly rendered, {e) Where multiple, 
incs connecting the shadows may show an axis at variance 
with tlic ureter’s course (Fig. 6). 

5 - familiarity with these characteristics will enable the 
in erprcter of a pelvic radiograph to identify, in most cases, 
certain shadows as being cast by pldeboliths. 

nV, 1 ^ f niay so obscure diagnosis of ureteral 
nf>rf>s:cT . facts are definitely ascertained it will be 

o resort to repeated X-ray exposures, vaiying tlie 

inc patient, and plate; ureteral bougie- 

with lKn,p\^ Jdiography, possibly to stereoscopic X-raying 

’ able technic exists to make certain, without undue 
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risk, in practically all patients suspected of having' calculus in 
the pelvic ureter the intra-ureteral existence or nonexistence 
of the substance causing a given shado-w. 
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CYST OF THE PROSTATIC URETHRA. 


BY LEO BUERGER, M.D., 

AEsociate in Surgical Patholo^, and Assistant Adjunct .Surgeon, Mount 
Sinai Hospital, 

ANB 

ADELE OPPENHEIMER, M.A., , 

Volunteer in Surgical Pathology, Mount Sinai Hospital, New York. 

In the course of a histological and anatomical study of the 
posterior urethra, we recently encountered a specimen of pros- 
tatic cyst, or cyst of the prostatic urethra, whichj because of its 
rarit)% deserves a short mention. It was found at autopsy in a 
man, 38 years of age, who had died of peritonitis. 

Situated about 8 millimeters below the margin of the internal 
sphincter, on the left side and at the junction of the anterosuperior 
with the posteroinferior urethral wall, we found a tense cystic 
body, projecting into the lumen of the urethra. Its hemispherical 
surface was formed by extremely thin glistening mucous mem- 
brane, which by virtue of the color of the fluid content gave a 
greenish yellow sheen. The cyst measured about 6 millimeters in 
diameter, its highest point being elevated about one-half a centi- 
meter above the level of the surrounding mucosa. Just medial 
to it, a few tiny pinhead-sized glistening points indicated the 
presence of similar but much smaller fluid collections. At a cor- 
responding site on the right side there were the beginnings of 
minute cyst formations. None of these lesions were placed in 
the region of the openings of the prostatic ducts, but a fair dis- 
tance above (cephalad) and to the outer side of these. 

Upon opening the thinned wall of the cyst, thick, mucoid, 
green-} ellow fluid escaped. A close inspection of the cavity thus 
exposed revealed the fact that the intraprostatic extent was far 
less than was indicated by the intra-urethral protrusion, the cyst 
laving developed towards the mucosa rather than into the denser 
connective and muscular tissues of the prostate. The fluid was 
oiind to contain a ver}- few cellular elements in the shape of 
desquamated, degenerated epithelial cells, and some granular 
detritus. There were no corpora amylacea. 





scnts n portion of the 
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In Fig. 2 * a small portion of the opened and very much 
shrunken prostatic wall of the cyst is shown. It is lined by two 
to three layers of compressed epithelium, and has apparently had 
its beginning in the subepithelial layers of the prostatic urethra. 
Its growth into the prostate is very slight, and its extension has 
occurred mainly in directions parallel with the mucous mem- 
brane, the central portion of which has been lifted up in the 
lenticular manner depicted in Fig. i. The intraprostatic portions 
of one of the smaller cysts is to be seen in Fig. 3. 


A review of the literature bearing on this subject has 
convinced us that in our specimen the location of tlie cyst is 
unique. Although Morgagni had already mentioned the 
occurrence ■ of cysts in the prostate, these must be rather un- 
common, for, excepting those that are the results of retention 
in the hypertrophic organ, very few cases with accurate 
pathological descriptions have been recorded. Englisch found 
that closure of the orifice leading into the sinus pocularis not 
infrequently gives rise to retention cysts in the new-born, that 
micturition may be prevented by obstruction to the vesica 
outlet, but that spontaneous cure usually takes place on le 
second or third day of life, by reason of the rapture o tie 
cyst. Springer has reported that this lesion o t e u nc us 
is found in the adult and he describes three su cases an 
fourth in a boy of one year and nine months o . 

A rarer site is the pars snpramontaiia. ng is s 
hemispherical tumor about centimetres m . 

at the middle of the posterior half of 
and attributes its formation to dilatation o a 3^ 

glands. Socin and Burckhardt were a e o 
similar tumor with the cystoscope, and remo • yj-gthra 

They also record the finding of a jt of 
at autopsy of a man, 59 years of g 
urinaiy symptoms. The tumor is 

on the right side of the posterior prntis fluid 

about the size of a pea, and contmnedctearserous^ ^ 

— — — ^ — " F. S. I^Iandlebaum, 

♦The photomicrographs 'verc prepared by ^ 
director of the Mount Sinai Pathological Laboratory 
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In our case we are dealing with a small retention cyst evi- 
dently arising from glands of the prostatic urethra in a part 
of the canal that is normally sparsely supplied with glandular 
elements. The dilatation in the immediate vicinity of the 
larger cyst, and the similar changes on the opposed wall, point 
to the existence of glands that may be regarded either as 
abnormal prostatic or enlarged glands of the urethral mucosa. 

It is unfortunate that we were unable to obtain data that 
might have enlightened us as to whether the lesion had caused 
any symptoms. Nevertheless, it is clinically of interest to 
note the possibility of the presence of such cysts, and to 
theorize as to the manifestations that these could produce 
cither by rupture or by interference with the nonual action of 
the vesical sphincter. 
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INTERILIO-ABDOMINAL AMPUTATION. 


WITH REPORT OF A CASE. 

BY JOSEPH RANSOHOFF, M.D., F.R.C.S. (Eng.), 

OF CINCINNATI, OHIO. 


My reasons for presenting this paper are that the case 
report which gives it foundation is the third of its kind to 
be recorded in the United States, and I feel justified in comt 
ing it among the operative successes. Had Billroth s inten lo- 
abdominal amputation performed in 1891 been a success, it 
is quite certain that it would not have remained un nown 
eleven years, to be recorded finally on verbal testimony a one. 
If a name is to be attached to the operation it s lou e a 
of Jaboulay of Lyons, who in three years had three 0^ - 
tunities of performing it. He reported no ^ 

tion, and only one of his cases survived the ou ^ ay. 

The case which I beg to report is the following. 

James F., colored, *t. 45 - Was f 

noipit^ September 39, 1908. The L EHi 

There is a history of an initial ^ ^ the patient was 

repeated attacks of gonorrbcea. Si J 

Hcked in the right hip by a m*' ^ gradually increasing in 
a swelling in the right groin, w , J entered tlie 

size, caused a swelling of the foo e ^ swelling in 

hospital the first time February i » 9 > 

the groin. , , „ ri^Hent to be normal, 

Examination on mdema of the leg. The 

save for the inguinal swelling a 

swelling in the inguinal region painless. The 

hard and attached to the ihum. Qj^ the inner side 

femoral vessels were , -ted inguinal glands about Uic 

there were several distinct and mgu ^ g ^ 

Size of a pigeon egg. Hip ^ extremity was oedematous. 

paired except in abduction, tn 
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On Februar}' 24, 1908, the bony tumor was removed by Dr. 
E. W. Walker. The laboratory report showed the tumor to 
consist of cancellous bone with no evidence of malignancy, but a 
slight round-celled inflammatory infiltration into a portion of it. 
Recovery from this operation was seemingly complete. The re- 
sult was good and the patient left the house May 2, 1908; has 
been at work at common labor until two weeks ago, September 12, 
1908, when an abscess in the region of the former tumor ruptured. 
The discharge has been very free ever since. 

Status Prassens : September 29, 1908. Head, neck, chest, and 
abdominal examinations negative. The right leg much larger 
than normal, from oedema. Little or no motion in the liip joint. 
Bony proliferations are felt on the right pelvis and the upper part 
of the shaft of the femur, and about the trochanter. There is a 
fluctuating painless mass on the inner side of the ankle. A sinus 
at the site of the former operation leads to exposed bone. It 
radiates in various directions. Pus channels have been formed 
all along the anterior part of the thigh. The general condition of 
the patient is not good; his appetite is poor, the pulse rate is 
fast and there are irregular elevations of temperature. The 
patient is septic. 

On October 5, 1908, a long incision was made on the front of 
the thigh for drainage, and a large piece of necrotic bone removed. 
From this time on the wounds were irrigated two or three times 
a day and packed with gauze. From time to time the local 
^eatment varied, iodoform and bismuth injections being used. 

he patient s condition failed to improve, the discharge continuing 
verj' free and foul. 

■ taken of the patient show a tumor the size of a fist, 

m\o\ing the iliac bone, the upper end of the femur and the 
tuberosity of the ischium. 

^908. The wound was enlarged under local 
esia and curetted for better drainage. Before this was 

he'^'ref'^ highly recommended to the patient, but 

continuoH^ forth a typical septic course 


a half to t) evening temperature rose from one and 

Ho* nit^hi agrees; the pulse fluctuated between 90 and 

From 1 s were frequent and the patient was bedridden, 

rom a number of sinuses ' 


on the anterior and outer portions of 
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the thigh and gluteal regions large quantities of pus were being 
discharged, notwithstanding the use of frequent irrigations. It 
was in this condition that as a last resort an interilio-abdominal 


amputation was done. 

Operation, March 8, 1909. Ether ansesthesia. Esmarch 
bandage applied to the entire leg to preserve its blood for the 
patient. The right common iliac artery was next tied through 
a median abdominal incision. On account of the numerous 
sinuses in the region of the trochanter and over the gluteal mass, 
it was possible only to make use of an internal flap. The first 
incision was made a little below the crest of the ilium and 


Poupart’s ligament, from the posterior superior iliac spine to the 
centre of the ligament. The incision was continued through tlie 
various layers of soft parts until the fascia transversalis^ was 
reached.' In doing this a number of sinuses with exceedingly 
indurated walls and dense cicatricial tissue were cut through. 


Nevertheless, the fascia and underlying peritoneum were reflected 
without opening the abdominal cavity until the brim of the true 
pelvis was exposed for nearly its entire length on the side affecte . 
The next step of the operation consisted of making the long 
internal flap, the incision beginning at the centre of oupart s 
ligament and coursing down the anterior surface of 
terminating with a long curve in the posterior inasion u nc i 
terminated above at the point of starting. This ong in eraa 
flap was quickly dissected from the surface of tie emur 
ver}^ little bleeding. With a very broad chisel the ihac ^onc w. 
next divided in W of the sacroriliac 
made from the crest to the sciatic notch. inc o 
side of the symphysis the chisel was next app le . . , I 

the thyroid foramen. It was similarly use j 

Uveen the ischium and pubes. I am sure that 

chisel greatly shortened the time ; ^,2 bone tvere 

hand, the forceful blows necessary to blood 

assodated with shook, as evidenced by X j ” ™al“t 
pressure. At this time an intravenous f 

solution, for whicli prcparatim p,rt of the iliac 

removal of tlte lower ,„„„,pijsLd with a few 

bone in one piece wms then \ery q ^ . .. natient did not 

strokes of the knife. During ‘I’' S U* .^angc 
loose more than a few ounces of blood, and most of tins, -tnn.gc 
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as it may seem, came from the femoral artery when it was divided. 
Doubtless the anastomotic circulation with the other side had 
been very free. I have recently seen the same free bleeding from 
a divided femoral artery immediately after the common iliac Was 
tied. We encountered no enlarged glands in the operation. The 
wound was closed with buried muscular sutures and ample drain- 
age for the many and irregular sinuses and thick walled pus cavi- 
ties encountered in the course of the operation; The patient left 
the operating table in very fair condition. 

The subsequent history was that of a continuous and imequal 
struggle with the sepsis present before the operation. As has 
occurred so often where the long internal flap was used, gangrene 
of the wound margins developed in two or three days and neces- 
sitated removal of many of the sutures. The repair power of 
the patient was at a minimum. . The use of streptolytic serum 
especially prepared failed to make any impression on the septic 
condition. An enterocolitis, septic in character, developed four 
weeks after the operation and could not be controlled. 


The autopsy revealed caseating pulmonary tuberculosis, acute 
toxic nephritis, myocardial degeneration, and advanced fatty 
degeneration of the liver. The clot in the common femoral was 
well organized. The wound in the peritoneum over the artery 
where it was tied could scarcely be found. 

An examination of the specimen which I beg to present and 

0 which I submit X-ray plates, showed it to be, in my judg- 
ment, an osteosarcoma (Fig. i). 

The following is the report of Dr. Marion Whitacre. 
pecimen presented for examination consisted of upper end 
of fomur, the hip joint and a part of the pelvis. 

vprv' , soft parts, the tumor mass seemed to be 

1 rlpnfJ hard, as the surface seemed to be made up of 

sinuset; p ^ cartilaginous tissue. There were 

a uunilptif growth at various places from which 

the soft taken from various parts of the growth in 

tcport of rvhich wm examination the 

t'vo, the endeavnr h • tumor mass was then sawed in 

at same time cet through the head of the bone and 

of bone were takprf°? tumor growth. Small pieces 

taken at different places for examination. 


) 
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The specimen gave the appearance of being a hard osteoma 
surrounded by a large amount of chronic inflammatory matter. 

Microscopic Examination. — The sections of the hard fibrous tissue 
were made up of a large amount of dense connective tissue with con- 
siderable evidence of degeneration in places. Other places showed a 
rather vascular condition with considerable evidence of acute inflamma- 
tion in the presence of leukocytes throughout the tissues. At one or two 
places the sections showed distinct evidence of sarcomatous growth in 
the presence of large number of round and spindle cells. The blood- 
vessel walls were very poorly formed, many of them being made up of 
the cells of the tumor. There was also evidence of capillary hemorrhage 
in places. 

The bony section after decalcification showed for the most part a 
hard cancellous bony growth, but on one side showed evidence of the 
invasion of the sarcomatous elements. The trabecul® of the bone were 
invaded by a connective tissue growth, which were of tlie spindle shape. 

From the examination, I should be inclined to think that the growth 
was originally an osteoma surrounded by a considerable area of inflam- 
matory tissue, and that the mass on one side had undergone a malignant 
change and this had also invaded the bone, thus giving the diagnosis of 
osteosarcoma. 

The indications for interilio-abdominal amputation have 
thus far been neoplasms of the upper end of the femur and 
of the pelvis and intractable tuberculous coxitis involving tlie 
acetabulum and iliac pan. In r^rd to prognosis these cases 
should be separately classed according to the nature of the 
disease, whether tumor or tuberculosis, A further division 
should be made between the operation done in one stage and 
those in which after a varying inter\'al tlie amputation at the 
hip is followed by a more or less extensive resection of the 
innominate bone. I have endeavored in the following tables 
to record all of the operations hitherto published. Of the total 
number, thirty“four cases, nineteen \yere tabulated ]yy Keen and 
Dacosta in 1904. 

TABLES. 

It will be seen from Table No. 1 that the postoperative 
mortality of tin's amputation “tlie most extensive operation 
in all the realm of surgeiy',” is 68 per cent., counting the 
cases of death after hventy days with the operative recoveries. 

In this I have followed the lead of Keen. In the cases where 
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the resection of tire pelvis was preceded by amputation at the 
In'p, no deaths followed tlie second operation. From this it 
might be inferred that this course is preferable as a routine 
procedure. Unfortunately, in tumors of the pelvis, the 
two-stage operation is not feasible, and in tliose for tuber- 
culosis none otlier is ordinarily applicable. In. the case 
recorded by Freeman, tlie amputation at the hip was immedi- 
ately followed by resection of the pelvis. The extent of the 
disease was evidently not apparent until the hip-joint amputa- 
tion had been done. In the cases of Girard and Pringle the 
second operations were made for recurrent disease after dis- 
articulation at the hip. 

Doleful as are the immediate results of interilio-abdominal 


amputation, tlie end results have been even more impromising. 
The cases of Girard classed with recoveries, died rvithin six 
months of recurrence. Pringle’s case died in five months 
with metastases. Salistcheff’s case was reported well within 
four months of the operation. The end result I do not know. 
The record case is probably that of Freeman. Although he 
left the anterior tliird of the acetabulum and of the ilium, tlie 
case belongs in the category of interileo-abdominal amputa- 
tion. Freeman’s case was well at the end of sixteen months 


when reported, but died twenty months after operation from 
recurrence in the abdominal wall (personal communication). 
Of the end results of the operation for tuberculosis, the data 


arc extremely meagre. The case of Bardenheuer gained in 
health and strength four months after the operation, and it 
is presumed was a permanent recovery. The case of Pringle 
was without recurrence seven years after the operation. 

^ In the face of these unpromising results, it may be ques- 
tioned whether the operation is justified. The same question 
as been put for eveiy major operation in surgery, and has in 
iK coulee of time -with imvarjdng uniformity been answered 
a nnnatiycly. By limiting the operation to suitable cases and 
I^rio^ing it at a time when there is at least a probability 
lat 1 1 C patient can bear tlie shock connected therewith, it is 
a most certain that the prognosis will improve as it has so 
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markedly for amputation at the hip. Disseminating the 
knowledge that the operation is feasible will, by bringing the 
cases earlier to the surgeon, contribute much towards this 
desirable end. With two exceptions,' I know of no text-book 
in which the operation is even mentioned. 

In an operation of such magnitude, the initial mortality 


is largely due to hemorrhage and to shock. Of all the cases 
that are not included under postoperative recoveries, only two 
survived the fourth day. The prevention of hemorrhage has 
in most of the cases been sought by preliminary tying of the 
common iliac, the internal iliac or the external iliac. Many 
believe that the tying of the corresponding veins ought always 


be practiced. Kocher and Kadjan encountered severe venous 
bleeding. Tying of the thin-walled large veins doubtless 
would increase the difficulties of the operation. Faure, after 
a median laparotomy, applied a temporary ligature to the 
aorta just below the common iliac. Nevertheless, a severe 
venous hemorrhage from subcutaneous and subpentoncal 
veins necessitated abandonment of the operation. Nanu, 
Jaboulay, Cacciopoli, and Salistcheff also ligated the common 
iliac. Bardenheuer tied both the external and le interna 
iliac vessels. Freeman tied the external iliac an , ater in 
operation, the common iliac. Keen tied the inti^na 1 lac 

artery. That by the tying of the 
ventive hsemostasis can be accomplishe , as 
demonstrated in the case reported, and it u as most sa ^ 
Unfortunately where a long internal flap is, as in our , 

matter of necessity, *7. 

had already commenced m Keens case, J, , 

lived onlv thirty-three hoars. The 8:angr-e * 

yeloped in the superior flap and not m f 

inte^al. In my case the gangrene involved the 

Were a similar case to come under my o sen , jj^^enial 

tie the external iliac and the poslenor tr^h “f ; 

In that manner tire obtumtor arterj- would be left rnlacl 

the nutrition of the long internal methods of 

What promises to be a decided addition to 
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preventive hjemostasis is the method of Momburg. He en- 
circles the abdomen below the costal border with three or four 
turns of a tourniquet, thereby controlling the circulation 
through the aorta itself. It seems that in the cases thus far 
cared for in this manner no harm has come to the viscera. It 
would seem, however, that the placing of the strap in such 
close proximity to the wound margin might make one feel 
that it would slip after the amputation is completed. This 
objection, it must be confessed, is a theoretical one on my part. 
It has been answered by a successful operation done by Bier, 
where the strap was kept in place for eighteen minutes. 

The prevention of shock is a further desideratum. In 
our case there was no manifestation of shock until the chisel 
was used. While the use of the chain or wire saw may 
minimize this shock, it cannot in this way be entirely overcome. 
In a future case I should attempt the operation under spinal 
anesthesia, which method was used by both Bier and Pringle 
Avith success. At all events, I should use the lumbar anaesthesia 
in conjunction Avith the general. 

In regard to the amputation proper, there comes the ques- 
tion as to the extent of the pelvic bone to be removed. In 
the earlier cases the entire innominate bone from synchon- 
drosis to symphysis Avas removed. One should be guided in 
this matter by the extent and site of the disease for AA^hich the 
operation is performed. Most of the primaiy tumors of the 
innominata spring from the iliac pan or the tuberosity of the 
ischium, Wiere it is possible, the ramus of the pubes and 
of the ischiiun should be left, since they give attachment to 
the rectus muscle and the corpus caA^ernosum. The likelihood 
of a hernia Avould be lessened. 

In regard to the method of operating, Avriters differ. 
Where it is possible, a disarticulation at the hip may Avith 
advantage, as Avas done by Bardenheuer and Freeman, im- 
mediately precede the resection of the pelvis. A glance at 
the X-ray plate of the specimen removed in my case, sIaoaa'S 
that this procedure Avould haA’’c been unfeasible. This is true 
probably of the majoritj' of cases of sarcoma springing from 
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Ihe pelvis. In this regard, as in that of securing adequate 

considered'^™r^ * extensive wound, every case must be 
considered on its own merits. This is doubtless the reason 

y so many methods have been devised for the interilio- 
abdominal amputation. 

The original operation of Jaboulay consisted of making one 
arge posterior flap. The first incision was made from the 
symphysis parallel to and over Poupart's ligament and the 
entire length of the iliac crest. By retracting the upper wound 
margins the soft parts are lifted from the iliac fossa and the 
vessels easily reached for tying. A circular incision is next 
made at the upper third of the thigh, through the centre of 
which on the anterior surface the two incisions diverge 
towards the pubes and the iliac crest. Thus a very large 
posterior flap is left which completely and easily covers the 
wound. 


Girard operated in three cases by making internal and 
posterior flaps. Bardenheuer formed external and internal 
flaps, and Salistcheff in his successful case operated by the 
racquet method. He begins his incision below the twelfth 
nb and passes over the anterior superior spine of the ilium 
to Poupart’s ligament, which it follows to the pubes. Through 
this incision the vessels are secured. The vdde end of the 
racquet incision sweeps over the internal surface and back 
of the thigh and over the buttock to the point of starting. 
The simplest method, from an operative standpoint, is that 
of the long internal flap, the method of Savariaud slightly 
modified by Keen and adopted by me. It has the signal dis- 
advantage of having to be exceedingly long to cover the 
wound. The risks of gangrene I believe to be larger after 
this operation than after any other, ^’here it is feasible, it 
appears to me that the incision of Salistcheff has superior 
advantages. 

Interilio-ab'dorainal amputation must always remain a 
desperate operation. It should never he resorted to where a 
less mutilating procedure is possible. Partial resection of the 
os innominatum for tumors of the iliac pan ought to be per- 
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formed in preference to the interilio-abdominal amputation. 
Strange as it may seem, the three complete hemipelvic resec- 
tions performed by Kocher (2) and Roux (i) all recovered. 
Whereas according to Croisier, of the partial resections there 
were eight deaths and seven operative recoveries. It is need- 
less to add that these conservative operations have a place only 
for limited neoplasms. So far as the usefulness of the ilium 
is concerned in hemiresection of the pelvis, there has been less 
impairment of stability and usefulness than one might imagine. 
In the cases of interilio amputation that have survived, there 
has been no tendency towards eventration, a condition which 
one would judge to be a certainty after removing so much of 
the bony support of the abdominal viscera. 

TABLE I. — OPERATIONS IN ONE STAGE FOR SARCOMA. 

1. Billroth (1891). Death in a few hours. Verbal communication, 

Savariaud, Rev. de Chir., vol. xxvi, p. 350. 

2. Jaboulay (1894). Death in 36 hours. Lyon Med., 1894, p. 507, 

3. Jaboulay (1895). Death in 24 hours. Province Med., 18^ (Pringle). 

4. Jaboulay (1895). Death in 5 days. Girard, verbal communication 

(Pringle). 

. S* Cacciopoli (1894). Death in 3 hours. Cent f. Chir. (quoted), 1894, 
p. 988. 

6. Gayet (1895). Death in i hour. Province Med., 1894, No. xxxv. 

7 - Girard (1895). Recovery. Congres Chirurg., 1898. 

8. Faure (1899). Operation abandoned. Savariaud, Rev. de Chir., vol. 
xxvi, p. 365. 

9- Freeman (1899). Recovery. Annals of Surgery, vol. xxxiii, p. 318. 
10. Nanu (1900). Recovered from operation; gangrene of other leg. 
Congres Internal., Paris, 1900. 

n. Salistchcff (1900). Recovery. Archiv. f. klin. Chir., vol. lx, p. 57- 
(1901). Death in 2 hours. Rev. de Chir., vol. xxvi, p. 360. 
13 - Gallat (1901). Death in 1 hour. Annal. de Chir. (Beige), vol. ix, 
P. 569. 

14. Morwtm (1902). Death in 9 hours. Bulletin Arch. Gen., 1903, vol. 
cxn, p. 1665. 

S DeRuyter (1902). Death in an hour. Henri Myer, Inaug. Thesis, 
(i 903 )> Death in 33 hours. Internat Clinics, 

^ '01. IV, Senes 13. 

17. Kadjan (1903). 2nd day. Yahresbericht f. Chir., 1902. P- 

iS 1C Vi 

°p. Yahresbericht f. Chir., 902, 
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19. Lastaria (1907). Died on table. Reforma Med., Napoli, vol. v, p. 457. 

20. Orlow (1901). Lived 35 days. Yahresbericht f. Chir., 1902, p. 1104. 

21. Bier (19c®).* Recovery. Momburg, Centblt f. Chir., 1908, p. 657. 

22. Ransohoff (1909). Recovery. Lived 38 days. 

*In a personal communication Professor Bier informs me that his 
patient died two months after operation, of recurrence in the abdominal 
wall. 


TABLE II. — OPERATIONS IN TWO STAGES FOR SARCOMA. 

1. Girard (1895). Amputation at hip. Some months later resection of 

pelvis. Recovery. Rev. de Chir., vol. xxvi, p. 365. 

2. Pringle (1908). Amputation at hip. Death 6 months after resection 

of os innominatum. Lancet, Feb. 20, 1909. 


TABLE in. — AMPUTATIONS FOR TUBERCULOSIS.* 

1. Girard (1895). Died in 50 minutes. Rev. de Chir., 1898, p. 1141. 

2. Bardenheuer (1897). Recovery. Gesellsch. d. Chir., xxvi, 1 , p. 130. 

3. Gailet (1900). Died in six hours. Gesellsch. d. Chir., xxvi, i, p. iSO- 

4. Ribera (Madrid) (1902). Died, collapse. Luis y Simon, Siglo Med., 

1903, vol. V, . . I . 

5. Ribera (1902). Died 8th day. Luis y Simon, Siglo Med., i^ 3 > '’O*- 

6. Ribera (1902). Died, collapse. Luis y Simon, Siglo Med., 1903. 

vol. V. . 1 A 1 

7. H. Vermeuil (1905). Died in 2 hours. Jour, de Chir. (Beige;, vol. 

V, p, 406. , , i . . 

8. Morestin (1908). Recovery. Bull. Soc. de Chir., Pans, lo. x-^xn, 

p. 1060. 

9. Pringle (1908). Recovery. Lancet, Feb. 20, 1909 . 

10. Pringle (1908). Death on ist day. Lancet, Feb. 20- 

*The operations for tuberculosis were practically all 
stages, the first being either a hip resection or amputation. ' 

of the resection of the pelvic bone varies much. ^ miior'nart 

eluded all cases in which the resection did not in\ 0 \ c 

of the ilium. 



A NEW OPERATION FOR INGROWN TOE-NAIL. 


BY S, D. VAN METER, M.D., 

OF DENVER, COLO. 

One feels considerable delicacy in claimingf anything new 
in surgeiy', because it has been well said that “ there is nothing 
new under the sun but, so far as I have been able to deter- 
mine by a careful review of surgical literature, the following 
operation has not been published, although it is more than prob- 
able other surgeons have resorted to the principles involved. 
That it has not been recognized by the authors of the three 
most recent publications on surgery, is further justification 
of my claim to its novelty. Of the numerous operations advo- 
cated for ingrowing toe-nail, the operations of Anger, Getting 
and von Bergmann are recommended as the best. It is ad- 
mitted that the majority of cases can be cured by proper 
dressing, and the appliances, such as are suggested by Taylor 
and Webb, are of signal assistance in curing this condition 
without a cutting operation. The unwillingness of the patient, 
however, to submit to treatment often renders it advisable to 
perform a radical operation, altliough we know that with a 
little^ patience we shall succeed in effecting a cure witliout 
surgical interference. 

The operation I have devised, and which I find most satis- 
actor3% i^iay be described as follows; After the usual clean- 
sing preparation, and a thorough application of Harrington’s 
so ution, a diamond-shaped incision is made, under local anaes- 
t icsia, in the lateral aspect of tlie toe — as shown in Fig. i. 

le upper lateral angle of this incision should come to within 
not less than one-quarter of an inch of the border of the nail, 
eing careful to leave sufficient room in the healthy tissue for 
t e insertion of a suture. The incision is carried down to the 
periosteum, and a diamond-shaped piece of tissue excised, 
irce fine sutures, preferablv of fine silkworm gut, are used 
936 
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to close the wound, the middle one being" placed so as to coapt 
the lateral angles of the diamond. This draws the overlapping 
exuberant granulation tissue away from the nail, as shown in 
Fig. 3. At times, however, to expedite the retraction of this 
tissue, it is advisable to make a slight nick near the root of 
nail as shown in Fig. 3. What we should expect, and what is 


Fig. 2. 



Van Meter’s operation. 


really accomplished by this operation, is the healing of the 
V ound by first intention, having been made entirely in healthy 
tissue, causing a flattening of the lateral aspect of the toe, and 
no ony effects a cure, but prevents a recurrence of the 
iron c. i'o portion of the nail is removed; it is not muti- 

a mg; the convalescence is short, and the end result most 
satistactorv. 



THE TREATMENT OF GONORRHCEAL ARTHRITIS 
WITH VACCINES MADE FROM THE 
GONOCOCCUS* 

A REVIEW OF FIFTY-ONE CASES. 

BY H. F. HARTWELL, M.D., 

OF BOSTON, MASS. 

(From the Pathological Laboratory of the Massachusetts General Hospital.) 

Stimulated by the visit of Sir A. E. Wright to this coun- 
try in the fall of 1906, a number of cases of gonorrhaal 
arthritis at the hlassachusetts General Hospital during the 
last two years have been treated with vaccines made from the 
gonococcus. The total number treated is larger than those here 
reported, but these have been selected because the diagnosis, 
according to the accepted clinical standards, seemed sure, and 
because they have all been seen a sufficiently long time after- 
wards to form an opinion of the permanency of the results. 

It happens that all of these cases were males. In all there 
was a recent or an old urethral infection. In many there had 
been numerous attacks, which had left lesions in urethra, pros- 
tate, or testicles. Some had suffered other attacks of arthritis 
which had left crippling joints in their train. They all re- 
ceived local treatment for their urethritis. In some of the 
obstinate cases this was continued till subsequent cultures of 
washings from the deep urethra after massage of prostate and 
vesicles showed the absence of gonococci. We have not been 
able to note any effect on the urethral discharge by the use of 
these vaccines, though, of course, this was obscured by tlie 
thorough local treatment which was pursued at the same time. 
In some few cases, however, in which urethral treatment was 
withheld for one reason or another, while vaccines were being 
given for joint affections, no improvement in the urethral 
discharge vtos observed. 

* Read in abstract before the American Urological Association, June 
7 , 1909. 
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The vaccines were made from 24-hour cultures, grown on 
hydrocele agar slants. From these an emulsion of the gono- 
coccus was prepared by washing off the surface growth with 
normal salt. This emulsion was killed at 60° C. for an hour, 
or by allowing it to stand in the ice-box over night, and then 
exposing it to lysol (1:400) for 12 hours. The number of 
gonococci in the emulsion was determined by counting, and 
vaccines were prepared in strengths varying from 100,000,000 
to 600,000,000 organisms per c.c. No striking difference Avas 
noted between the results with the heated vaccines and those 
in Avhich no heat was used. When possible, all cases Avere 
treated Avith vaccines made from the patient’s own urethra or 
joint, an autogenous, or else Avith another strain which had 
shoAvn good results, a stock vaccine. 

Treatment in these cases Avas begun with a small inocula- 
tion, the amount being gradually increased to overcome the 
tolerance established. The acute Avere inoculated oftener and 
in smaller amounts than the chronic. In the former, an initial 
inoculation Avas from 10,000,000 to 25,000,000, and as pro- 
gression Avas made, rarely exceeded 100,000,000. The vac- 
cines Avere given at intervals of 2 to 4 days. In the chronic 
the inten^al varied from 5 days to a Aveek, and the amount 
often AA’as pushed up to 500,000,000 or 600,000,000. Occa- 
sionally toxic symptoms, such as headache, AAuth nausea and 
A^omiting, folloAved, but they quicldy subsided, and produced 
no senous results. 

In most of the cases an attempt was made to groAv the 
gonococcus from the urethra, and in a feAv from the joints, 
he results of the bacteriological examinations folloAv: 


^ocoed grown from urcthm ‘'ti 

Gonococci grown from joints: ^ ^ 

Fosilive Knee Ankle Elbow Wrist Total 

Negative * ° ^ ® ^ 

Total ^ ^ ^ ^ 

7 

of ironoco^ne^^^a^^^ cultures usually shoAved a mixed groAvth 
S and staphylococcus. From the joints both posi- 


1 
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tive cases showed a pure culture, while the negative cases 
gave no growth. 

Cole has shown in an analysis of a series from the Johns 
Hopkins Hospital similar in size to this, that gonorrhmal 
arthritis is polyarticular, and our cases well illustrate this fact. 
In 44, or 86 per cent., the infection was multiple at the time 
of observation, or a multiple involvement was shown in the 
history. Many which were monarticular at the time of exam- 
ination gave a history of early mild infection in other joints. 

From our obseiwations in the employment of vaccines in 
these cases, it does not seem that much immunity -was obtained 
by the first few inoculations. In several which were seen 
joints apparently previously uninvolved became acutely 
inflamed when already 3 to 5 inoculations had been given. It 
may, of course, be possible that this was caused by too large an 
inoculation, yet none of these patients exhibited toxic symp- 
toms from their vaccines. It seems more reasonable, however, 
to look upon it as the clinical course of the gonorrhceal infec- 
tion, where not enough immunity has been established by the 
inoculations to overcome a fresh invasion of the micro- 
organisms. 

The following case is cited as an example: 

A young man was seen June 22. His first attack of gonor- 
rhcEa came on twelve days before, and his right wrist had been 
painful for five days. Examination showed tlie wrist swollen, 
the swelling extending along the radial flexor tendons. Motions 
of the wrist were painful and limited by spasm. The fingers 
moved freely. There was a purulent urethral discharge. The 
wrist was fixed with a splint, and 25 mil. stock vaccine given. 

June 24: There was less swelling and tenderness, and the 
wrist motions were comparatively free without spasm. 50 rnil. 
stock vaccine. 

June 29: No pain in wrist, swelling tlic same. His right 
shoulder became lame the day before. Given 50 mil. autogenous 
vaccine grown from the urethral discharge. 

July I : The right shoulder was normal. 60 mil. autogenous. 

He did not come for treatment again till July 9. He said 
he began to have severe pain in his left shoulder six da\s before, 
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which continued till yesterday. An examination showed tender- 
ness about the joint, especially over the bicipital groove, and 
there was marked muscle spasm. The right wrist and fingers 
could be moved freely. No toxic symptoms had been shown after 
any of the inoculations. The left shoulder was confined with a 
sling, and he was given 6o mil. autogenous. He did not report 
again. 

It is certain that no lasting immunity is conferred by the 
vaccines. Six of our patients had a recurrence of their joint 
infections at varying intervals after they had been discharged. 
In 5 , the reinfection resulted from a fresh gonorrhoea, while 
in one, no evidence of a fresh attack could be obtained. The 

interval from discharge to reinfection in these cases was as 
follows : 


3 months after cure 

4 months after cure 

5 months after cure 

1 year after cure 

1 year and s months after cure 

Total 


Cases. 
, 1 
, 2 
I 
I 
1 

T 


le question of the comparative value of autogenous and 
s oc \ accines is of practical importance. The production of 
an autogenous vaccine requires the facilities of a laboratory, 
an even t en, in many cases, it is as futile to grow the gono- 
ccus^ rom the urethra as from many of the infected joints. 

and others working with the gonococcus, 
variation in different strains, both in cultural 
of 3^d in toxicity for animals. The specificity 

folio would lead us to expect better results 

^ autogenous vaccines and our clinical ex- 

Som series of cases seems to support this view, 

vaccinoc^ cases which were begun with stock 

with flin ^ I>ad autogenous, and we were impressed 

cases <^fficiency of the latter. Since these earlier 

the "'^accines have always been used whenever 

ever be obtained in culture. One can, how- 

CSonirrhKd irttritU ‘he results in these ct^es 

tis shows a variable clinical course, and it 
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not infrequently happens that an acute joint suddenly becomes 
quiescent, the phenomenon taking place with a rapidit}' com- 
parable to the crisis of pneumonia. The rapid amelioration 
in symptoms which has followed the inoculation of autogenous 
vaccine, must be accepted, therefore, with some reserve. 

The following case is one in which stock vaccine was first 
used, followed by autogenous: 


Man, 25 years, admitted to the Massachusetts General Hos- 
pital March 6. He had gonorrhoea two years before, when the 
left ankle swelled, and he was disabled for one montli. He first 
noticed the fresh urethral discharge one week ago, and the fol- 
lowing day had a cutting pain in the right hip. Examination 
showed tenderness without swelling or redness at the right sacro 
iliac joint, the motions of the right thigh caused pain referred to 
this region and to the hip. There was slight swelling, re ness 
and tenderness across the left instep, but motions of t e an e 
were free. 

March 8: Given 25 mil. stock vaccine. 

March 14: Still had pain in right hip. 5 ° stock. 

March 19 : Pain started in left hip three days ^ 
has been steadily growing worse. He lay with t e e n 
flexed. The least motion of the left hip cause 
and was guarded by muscle spasm. There was mar cn 
with some swelling over the left groin. The right ”P 
fortable, and he was able to move it fairly well. 25 mi . s 

March 24: The left hip was still held flexed. It vas less 
painful while at rest, but any attempt at motion cause 
was attended by muscle spasm. 25 mil. ^“^Tef<mous. 

men seen ne^ dny. he 

completely extended. There was no pain, a P „ripventful 

Ml motion without spasm. His 

April I he was walking about the %vard wit - " . p 

and he was discharged on April 9. ^vith full 
affected joints. He had received three more in 

The following case received only autogenous ^ ^ 

H., 25 years. Was seen as an Ma> 

attack of gonorrhoea was two months ago, an of the 

this he said he had pains in both knees a ^ 

left hand. These joims subsided in about a u cd, and 
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of this time, five weeks ago, the left hip became painful. On 
examination the hip showed passive motion in flexion to a right 
angle, with 25° permanent flexion. It was held firmly at a right 
angle, and allowed no rotation nor abduction. There was one- 
half inch atrophy of the left thigh and one-quarter inch atrophy 
of the left calf. 

The gonococcus was grown from the urethra. Between 
May 9 and May 23 he received four inoculations of a vaccine 
made from this strain, and improved continuously. May 26 there 
was absolute freedom of motion in the hip, and he walked without 
limp. November 23 word was received from him that his joint 
continued in perfect condition. 

If we compare the results obtained in the cases treated with 
autogenous, and those in which stock vaccines were used, we 
find more evidence in favor of the autogenous. Joints which, 
after treatment, were capable of complete and full motion with- 
out any thickening or adhesions, or without enough thickening 
to impede their full functionating power, have been classed 
as good.” Those in which motion was impaired either by 
adhesions or thickening, have been called “poor.” The re- 
sults in this series were as follows: 

_ Good Poor Total 

Cases treated with autogenous 19 2 2I 

Cases treated with stock 23 7 30 

A further study of these 51 cases showed that 20 of them 
^^ere seen within a few days of the onset of their joint symp- 
toms. The remaining 31 had all been through an acute 
attack before they came under observation, and had been left 
■"’ith disabled joints. 

^ Of the cases seen at the beginning of their attack, 1 1 were 
simple h} drops, and all were polyarticular except one. The 
'accines diminished their pain and hastened their resolution, 
h Jiassage as soon as the acuteness of the joints 

f " ' out those joints which had been disabled 

rom previous attacks, there were only three of these patients 
no ( 1 not recover with perfect results. One of them, when 
jt acute infection of the hip, knee, and both 

They all cleared up except the right thumb, which 
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suppurated, and became ankylosed. The second had been 
through two previous joint infections, which had disabled 
both knees and one hip. The third attack involved all the 
larger joints of the extremities except the shoulders and 
elbows. He was left with a permanently flexed and disabled 
right hip, with the other joints the same as before. This 
patient was so piteously crippled and helpless that he could 
not be moved to the Zander machines for passive motion. 
The third had an infection of the shoulder, wrist, and fingers, 
and had two stiff knuckles when discharged. 

The following are examples of these acute pclj^articular 

cases : 


A negro, 22 years old, was admitted to the wards Februarj' 
29. He had been suffering for two weeks with pains in his joints, 
and was confined to bed. Both wuists, both Imees, and both 
ankles were swollen, tender, and painful on motion. There was 
fluid in the left knee, and a purulent urethral discharge. He 
received salicylates till March 5 without improvement. Idarch 
6 to March 23 he was given seven inoculations of autogenous 
vaccine, when he was discharged to his home. There was a rapid 
improvement and disappearance of pain. Twelve ® ^ 
first inoculation he was able to walk about the ward. At the hmc 
of discharge all the joints were normal except for a » 
in tlie left knee, and slight limitation of motion in ^ 

He came to tlie Out-Patient, and received four 

tions, and by April 18 these two norim 

reported nine months afterwards with his joints m normal 

years, first seen on May 13. Two 
before there had been a multiple gonorrhmal ’ 

months later another attack. He was laid up f on vork lor^t 

days, and had stiff wrists and a f ankles. 

His present arthritis had come on five da} sternoclaviailnr 

both knees, both wrists, both elbows and the 
joints were swollen, painful, an en . and toe? 

both shouWers an^in “lirkncc-joials. The urcll.ra 

Inoculations of an autogenous '’f f “outs and a 
There teas a steady imp/^vement in the acute -.mp 
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gradual subsidence of the swelling, June 8 he was able to go 
about on crutches, but the joints were weak and the ligaments 
relaxed. He received daily massage, and June 24 could walk 
without any support. He left the hospital on July 3, and spent 
the summer in the country, gradually becoming more active. He 
continued to receive inoculations at intervals of a week to ten 
days. September 28 he resumed work. All his joints except the 
wrists and index finger, which had been stiff from his previous 
attacks, were normal. He had gained 12 pounds. He reported 
five months later, and was in the same excellent condition. 

In nine of the acute cases, the process in the joints had 
become purulent or seropurulent, vdth infiltration of the peri- 
articular structures. They were all monarticular. This is 
the type which seeks surgical care. Six of these cases recov- 
ered with joints which were capable of complete and free 
motion. In two of them, which were both suppurations in the 
knee-joint, some slight thickening remained as late as 5 
months after their discharge, but this offered no obstacle to 
joint function. With the exception of aspiration, which was 
done for therapeutic as well as diagnostic purposes, these 
cases had no operative treatment. As emphasized by Cole, 
we place great importance on early motion in these joints. 
Fixation is continued only while pain lasts. Just as soon as 
the acute symptoms have subsided, they have been placed 
under the care of Dr. C. H. Bucholz for massage and passive 
motion, and we assign a large share in the final outcome to 
this treatment. The vaccines have been kept up while the 
^^^’gg^sh induration was being absorbed, although it does not 
seem that they were veiy efficient in this stage, and thereby 
the period of their administration has been much prolonged. 
Three of these 9 cases had more or less joint disability after 
their discharge. One was a suppuration of the elbow, in 
which tliere was one-tliird of the normal arc of motion, with 
periosteal thickening. Both the other two were wrist-joint 
infections, one of wdiich became completely stiff, and the other 
had only about one-half of its normal motion. Vaccines 
seemed to have no effect on the pain and swelling in these two 
cases. QTdema in tliesc wrist-joints^was so marked that we 
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have thought it must be a determining factor in these poor 
results. With tissues so swollen, especially in a joint with so 
many small synovial partitions, there must be considerable re- 
sistance offered to the blood stream, and antibodies could not 
be brought in sufficient abundance to the inflammatory foci 
Guided by this theoretical explanation, we have employed 
active hyperasmia produced by hot air to stimulate tlie con- 
gestion and carry off the adema from the tissues. With 
two later cases of wrist-joint infection which were given daily 
hot air baking, the oedema was reduced, the pain was relieved, 
and they both had perfect results. 

The following cases are examples of suppurating joints: 

T*> 35 years, admitted May 29. Ten weeks before he first 
noticed a uretliral discharge, and eight weeks later, following a 
chill, the right knee became sore. It was very painful and the 
swelling had increased. Examination showed the right knee 
swollen and the capsule tensely distended with fluid. The joint 
was held flexed at an angle of 45 degrees and no motion was 
possible. There was a slight rise in temperature, ranging from 
100° to 102° and very slight urethral discharge. About 50 c.c. 
of purulent fluid was removed from the joint at two successive 
aspirations, which showed gonococci in the smears and in culture. 
Inoculations of his own vaccine were begun June 3, and on June 
16 the acute symptoms had quieted down to permit of light 
massage. He was discharged from tlie ward on July 2 with 
45 degrees of motion, and came to the out-patient for vaccines 
and Zander treatment. July 31 he could completely extend his 
knee and went back to his Avork. He reported NoA’cmbcr 14, 
when the knee allowed free and full motion Avithout fluid. Tficre 
Avas a slight amount of periarticular thickening, the circumfer- 
ence over the patella being 2^4 cm. more than OA'er the left. 

H. B., 28 years, admitted July 11. He had three attacks of 
gonorrhoea, the last six AA’ceks ago. He first had pain in his left 
elboAv thirteen days ago. SAA'clling soon appeared, and had 
rapidly increased. There AA'as no urethral discharge, and exam- 
ination shoAA'cd the left elboAV flexed at about 40 de^ee^.^ It 
AA'as red, SAVollen, and tender. The capsule on either side of the 
olecranon Avas bulging, and but a few degrees of mo. ion A.t.c 
possible. SAA'elling e.xtcndcd down the forcann to the dorsum 
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of the hand. About 5 c.c. of purulent fluid was obtained from 
the joint by aspiration, which showed a pure culture of gonococ- 
cus. July IS an autogenous vaccine was begun. There was 
improvement, and he was discharged from the wards July 19* 
Vaccines were continued in the out-patient department, and he 


was given passive motion on the Zander machines. Treatment 
was suspended August 31, when there was complete extension of 
the elbow, nearly complete flexion, with slight limitation in 
pronation and supination. He reported November ii, and had 
increased the joint motion so that there was full flexion and exten- 
There was very slight limitation in pronation, which was 


Sion. 


accompanied by crepitus. Muscle atrophy was still marked. 


Thirty-one, or more than half of our cases, were seen when 
the acute inflammation had subsided. They came for treat- 
ment at periods ranging from one month to a year after their 
acute attacks. They all had the typical indolent crippling 
lesions which are the sequelae of this distressing affection. 
The joints were swollen, either from periarticular infiltration, 
intra-articular fluid, or oedema, and had shown little progress. 
They were stiff, and painful when used. The majority were 
so disabled tliat they could not work, especially those in whom 
the joints of the lower extremity were affected. In 27 of these 
cases the result of treatment was successful, and they were 
discharged with complete functionating joints without disabil- 
ity. They liave all reported at intervals of a month to a year 
after their discharge, and in all the perfect joint function has 
been maintained. In many, the contrast in their physical 
condition at the time of last reporting and when they first 
began treatment was striking. The resumption of fimction 
in the joints had allowed them to exercise, they had put on 
weight, and had a rugged healthy appearance. In some in 
whom disabilit}’’ Avas slight, the length of treatment was shorter 
than in the acute cases. In otliers, with more marked and 
long-standing changes, it Avas much more protracted. Infec- 
tion of the ankles and small joints of the feet AA^as very obstin- 
ate. Many of these cases had everted ankles, and the constant 
strain of Avalking kept up the irritation. In some of theni a 
successful result AA'as only attained by.manipulative correction 
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with rest in bed. The tender areas at the plantar surface of 
the os calcis, painful heals or talalgia, which were often sccii 
in these cases, was another obstinate lesion. In all it even- 
tually disappeared without recourse to operation. In no one 
of these cases, however, was a bone spur demonstrated ])y 
X-ray. 

In 4 of these patients Avith clironic joints, the result of 
treatment was not satisfactory. Two were chronic infections 
of the ankle-joints, one dating back 12 years, another 6 years. 
They Avere treated during an exacerbation Avithout effect on 
the pain or the deformity. Tavo Avith multiple joints, im- 
proved considerably, but they AA'^ere both discharged Avith stiff 
shoulders. 

Among these chronic cases there Avere 5 backs. 

In all except one there Avas, or had been, invoh’’emcnt of other 
joints as Avell. In 4 cases the stiffness had existed for a year 
or more, while in one, it Avas of three months’ duration. ^ In 
all of them motions were limited throughout the Avhole spine, 
and in any attempt at forward bending it moved as though 
fused. There was no defomity. There was pain in the 
lower dorsal and lumbar region, but it was not referred to the 
anterior aspect of the body. It often interfered with sleep 
In one. the X-ray showed thickening about the ower oorsa 
and upper lumbar vertebrae. Improvement in 
was very striking. While they did not recover the coniplct 
freedom of motion of a normal back tl.c spmal n.olm. e m n 

were very much increased and were free enough to g.< c the. 

^ Tlif'v were entirclv rchcAcd 

no incom^enience in their AA’ork. } 

of their pam. 

From observation of these „o-’or- 

cocciis vaccines are a valuable therapeutic agent 

1 1 fi -f-c m all stao-es of the inflammation except v.hcrv 

rhceal arthritis, m all stages or^ I,owcvcr. seem lo he 

anlcylosis has occurred. Tiej < 

able to prevent extension to fresh ^ 

certainly do not produce enough ^ 

recurreL of arthritis. Autogenous 

efficient than stock, thus corresponding to the knoA. n .peu . 
of biological substances. 
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Operative Midwifery. By J. M. Munro Kerr, C.B., C.M., 
Glas., Fellow of the Faculty of Physicians and Surgeons, 
Glasgow; Obstetric Physician, Glasgow Maternity Hospital. 
With 294 illustrations in the text. 8vo, pp, 70$. New York, 
William Wood & Co., 1908. 

Since the modern operations of Csesarean section, vaginal 
hysterectomy, pubiotoray, symphysiotomy, and abdominal section 
for e.xtra-uterine pregnancy, tumors, and similar intra-abdominal 
complications of pregnancy have been evolved and are so often 
performed in suitable cases by all well-prepared obstetricians, 
obstetrics has become essentially a part of surgery and the 
accoucheur to be successful requires a thorough surgical training. 

Many years have elapsed since a treatise devoted entirely to 
operative midwifery has appeared in the English language. The 
recent volume by Kerr supplies such a want. The work is devoted 
entirely to the consideration of the indications of the various 
operative procedures now practiced in obstetrics, and a detailed 
description is given of the technic of operation involved in each. 

Fully one-half of the volume is devoted to the subject of dys- 
tocia, and in the subdivisions of this general subject separate 
chapters are devoted to the consideration of the various conditions 
giving rise to difficult labor. The causes inherent in the forces, of 
labor, in the birth canal or in the child itself, are systematically 
considered, and the different abnormalities of presentation, mal- 
formation of the child or pathologic changes in the maternal 
organs arc clearly described and, so far as it is possible to do so, 
are illustrated by excellent plates, many of them made directly 
from material in the possession of the author. 

The obstetric operations — version, forceps, symphysiotomy, 
accoijchement force, vaginal Ciesarcan section, and the different 
operations involving destruction of the child — are described in 
cmil m .'separate chapters. Such pathologic conditions as moles, 
e.\tra-utcr5nc pregnancy, placenta previa, and the various varieties 
ot hemorrhage form another group of interesting chapters, and. 
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finally, the various accidents occurring to either mother or child 
at the time of birth are carefully considered. 

Few medical men are called upon to conduct a case of labor in 
which the product consists of a double monster, and even obstetri- 
cians of considerable experience will see in a life-time but two or 
three confinements so complicated; nevertheless, a practitioner 
may any day find himself face to face with such an obstetrical 
emergency, and it is therefore necessary for him to know what has 
been the usual history of such cases and in what wa)' the diffi- 
culty in delivery can best be overcome. The chapter devoted to 
double monsters has been written by J. W. Ballantjme of Edin- 
burgh, and is an excellent summary of our knowledge of tliis 
unusual condition. 

One of the most important chapters in the book is devoted to 
the diagnosis of presentation by means of abdominal manipula- 
tions, and as this subject has been imperfectly considered in med- 
ical literature, the directions given are of unusual practical value. 

As a literary contribution, the book is well worth reading, and 
the judicial manner in which the author marsluds his facts and 
conclusions gives more than ordinary force to his teac iing. c 
is eminently conservative. ” A first labor is a trial la or , so v i 1 
moderate pelvic deformity it is well to have recourse to any major 
operation only if nature tails after she has been » '“"S 

trial," This sentence may be taken as the text 
book is developed, and it would be well .f all men called to a lend 

women in labor would adopt the same 

Few books that have appeared in medicme can ^ 

pleasure and profit. The illustrattons are new 

altogether the volume forms one of the most important additions 

to the literature of obstetrics that has 

Mitnuat. or OPauaTtva Scaoaav. By J”- 

AM CM Professor of Surgery m the Kansas b ale uni 

t 'hy, et Fourth edition. Volume I. Philadelphia, P. 

Blakiston, Son & Co., ipop- 

n-u- 1 of Dr Binnie's is rapidlv outgrowing the limits 
whic» s? for ^ 1 ' -d" 

^bl^^reyr^'—;' M prges'thc entire ori,na, work, 
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although an attempt is still made to keep down its size to the 
requirements of an overcoat-pocket edition. One edition has 
followed another rapidly and this has testified to the popularity 
which the book has enjoyed; a popularity due somewhat to its 
convenience of size and attractiveness of typography, but more 
particularly to the fact that in it the reader has been able to find 
the latest things in surgical operative work, while the well-estab- 
lished and classical surgical procedures with which the ordinary 
books of operative surgery are concerned are omitted. In addi- 
tion to this, however, that which has commended it doubtless to 
the majority of readers has been the practical nature of its con- 
tents as transmuted, by the experience and common sense of a 
most practical surgeon, from the literature of the subject. How 
difficult it has been, in the fecundity of operative surgery at the 
present time, to keep a book which attempts in any fair degree to 
present its advances, is well exemplified by the constant growth of 
this book. There is no opportunity for criticism as to the manner 
in which the author has carried out his scheme ; it is altogether 
a useful and commendable work. 

Surgery of the Upper Abdomen. By John B. Deaver, M.D., 
Surgeon-in-Chief to the German Hospital, and A. P. C. Ash- 
hurst, M.D., Surgeon to the Out-Patient Department, Epis- 
copal Hospital. In two volumes. Volume I, pp. 468, 76 
illustrations. P. Blakiston’s Son & Co., Philadelphia, 1909. 

The first instalment of this work on the Surger}' of the Upper 
Abdomen is devoted to the surgical lesions of the stomach and 
duodenum. The liver and bile passages, the pancreas, and the 
spleen, are to be considered in the second volume, the date of 
. publication of which is not announced. 

The general subject has been taken up in a broad and compre- 
hensive way, the first fifty-five pages being devoted to the anatomy 
and embryolog}' of the parts concerned, and to the physiology of 
digestion. The latest views on these matters are w’ell sum- 
marized. The anatomical cuts would have been more useful to 
the average reader if references by line or letter to the different 
strucUrres or organs had been added. The applied physiology' is 
largely a resume of the work of Cannon, Blake, and Murphy 
(publi.'hcd in the American Journal of Medical Sciences, and the 
.A.NNAI.S OF Surgcrv, in 1905, '06, and '07). It is well done, 
and is both clear and readable. 
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The chapter on General Diagnostic Considerations might witii 
advantage have included wider application of the anatomical and 
physiological facts previously described, but no other fault can be 
found with it. Particularly to be commended is the opening page 
on which the authors object to that conception of the surgeon’s 
function — in intractable cases of disease of the upper abdomen — 
which, as they say, " is colloquially referred to as ‘ taking off the 
lid.’ ” We believe, as they seem to believe, that the expression 
might be regarded as an index to the surgical tone of tlic man to 
whom it applies. Attention might here have appropriately been 
called to the frequency with which abdominal symptoms, ri^d- 
ity, distention, etc. — are associated with supradiaphra^iatic 
lesions altliough the abdomen and its contents arc not dirccth 
involved. This has been a fruitful source of error and deserves 


emphasis. 

The chapter on Benign Diseases of the Stomadi and Duo- 
denum is excellent. The differing claims of the internists and the 
operators are set forth and the evidence weighed with reasonable 
fairness. In the chapter on Gastric Ulcer the authors summarize 
their views (apparently but not unmistak'ably referring to benign 

diseases generally) as follows: 

“ Surgical treatment allows 95 to 98 per cent, of these patients 
to recover. Medical treatment allows 75 to 80 per o 
cover. Surgery permanently cures practically every patient who 
recovers. Medicine permanently cures only 30 to 40 per c . - 
of it. patienb. Medical treatment is onj and ""“'•tam. SnT_ 
gical treatment is rapid and sure. Tins is possi ' ^ 

“avagant, but they add that they have no <1“^ “ 
as urSig surgical intervenHon » ^ S and 

continue: “Medical treatment should r.ikd 

only when "^'^thodical and ene^ in for a reasonable 

to cure the patient, after lu P ultimate 

time, or when several ,o he con- 

relapses only then, we rep In 

sidered m patients w Ih acu^e ■ complication 

ulcers such as tliesc, it is m y .^oufrhL Perforation 

of hemorrhage that a. .hr 

is universally f A , ; " „„,ard to hemorrhage tlicrc is 
earliest possible moment, -tsm in 

still dispute.” 
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As to the choice of operation in gastric perforation, although 
the facts now before the profession cannot be said to justify the 
final formulation of rules, we believe, with them, that at present 
in any case where it is not specifically and positively contraindi- 
cated, gastrojejunostomy should be performed. 

Pylorospasm is accurately described as “ only a symptom of 
some other malady,” and the somewhat analogous condition of 
infantile stenosis of the pylorus is likewise regarded as a muscular 
hypertrophy brought about by persistent spasm due to irritation 
from some cause, such as hyperacidity of the gastric juice, or a 
small erosion or fissure. 

The need for distinguishing tlie vomiting caused by acute dila- 
tation of the stomach, when post-operative, from that due to the 
anaesthetic and from the vomiting of peritonitis, is emphasized 
and the conditions differentiated. Secondary gastric dilatation is 
assigned in the great majority of cases to obstructive causes, and 
the safe prediction is made that the so-called " atonic ” cases will 
grow rarer — ^just as vesical atony ” has almost vanished — as tlie 
surgeon is given more opportunities to find the underlying cause 
of the condition. 

Syphilis of the Stomach is considered in three pages. The 
fact is not noted that in nearly every case of so-called gastric 
syphilis that has been reliably reported there have been associated 
lesions — often gummata — of the liver. Many of the stomach 
conditions found may well have been secondary to the hepatic 
disease. There are some recent exceptions to this general state- 
ment but, for other reasons, most of them are unconvincing as to 
the specific character of the gastric lesions described. 

Carcinoma of the Stomach is very fully and satisfactorily dealt 
witli. There can be no dissent from the assertion that “ the pres- 
ence of cancer should be suspected when chronic gastric catarrh 
c.xists without any discoverable cause (such as abuse of food, of 
alcohol, of drugs; circulatory disturbances of the heart or liver; 
or diseases, such as gall stones, gastric ulcer, eta, whicli would 
cause some definite lesions in the region of the stomach), espe- 
cia j 1 t lis chronic gastritis be in a patient over forty years of 
age, and if it be attended by loss of appetite for meats (Kocher).” 

t IS a so true that if a tumor exists the diagnosis is less diffi- 
cult,— so many diseased conditions not associated with swelling 
or rs^\s grov,-t i being then eliminated. But that the characteristic 
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pyramidal shape of a pyloric growth can frequently be recognized 
we take the liberty of doubting, in spite of the authority of 
Kocher. We agree with the further statement that " occult blood 
in the stomach contents and faeces is the most valuable of the 
laboratory findings. In non-malignant ulcerations of the stomach, 
rest in bed with milk diet will cause the disappearance of occult 
blood. In cancer no treatment has any effect.” 

The practitioner to-day has, perhaps, no more difficult decision 
to make than in doubtful cases of this character at a relatively 
early stage. That decision will necessarily, for some time to 
come, depend not merely on the lapse of time or — in the absence 
of tumor — upon the persistence of catarrh, in spite of diet and 
medical treatment, but also upon the temperament of the physi- 
cian, his previous experience with surgeiy' — and surgeons — and 
his willingness to share responsibility for an operation which may 
prove to be only diagnostic — ^and that negatively. To say tliat 
“ it seems to us that every case diagnosticated certainly as carci- 
noma of the stomach before operation is a disgrace to the attend- 
ing physician, provided he has had the patient under treatment for 
more than a few weeks ” seems a little intemperate in expression, 
while tlie context shows the very vagueness — due to tlic imper- 
fection of our knowledge — that is the cause of the delays of which 
the authors complain. They speak of “ that space of time ” 
referring to “ a few weeks ” — as if it were a definite period, and 
contend that within it the conclusion should be reached that an 
“ anatomical basis ” for the symptoms exists and — a non sequitur 
— tliat this can be removed only by operative means. 

These remarks are merely in palliation and not in support of 
delay. With the general contention of the autliors we arc entirely 
in sympathy, and as for some time to come errors in one direction 
or the other will be unavoidable, we believe that it will be better 
for the patients if tliey are in the direction of hastening rather 
than postponing surgical intervention. 

In Stab-wounds of the Abdomen, when the absence of pro- 
trusion of the omentum or escape of abdominal contents renders 
the existence of penetration of the abdominal cavity uncertain, 
they wisely advise that the surgeon make a Jaycr-by-Iaycr 
tion, arrested at first at the aponeurotic and then at the peritonea^ 
plane of the abdominal avail and tlicy add ; " Wc arc thus 
upon this cautious approach, and upon determining bcfo>c 
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whether the peritoneal cavity has been penetrated by the weapon, 
because it often happens that on opening the abdomen widely in 
these cases inspection shows no evidence of intra-abdominal lesion, 
and very extensive search becomes necessary to exclude the pos- 
sibilit)’ of visceral injur}’’; and if none be found to exist, and it 
is shown that the vulnerating weapon itself had never opened the 
peritoneal cavity, the surgeon will have subjected his patient to a 
quite unnecessary and by no means trivial operation. If, however, 
the fact of abdominal penetration has been definitely determined 
in doubtful cases by the method just described, the surgeon will 
be quite justified in his extensive intra-abdominal manipulations, 
even though no lesion be found more serious than hemorrhage 
from an omental vein,” 

In Gunshot Wounds of the Stomach early operation in civil 
life, and non-interference in military practice, are advocated, sta- 
tistics demonstrating the correctness of both positions. 

The chapters on the Technique of Operations while neces- 
sarily excluding many procedures still employed, represent on tlie 
whole the best methods of to-day, and are as well adapted to 
enlighten the intending operator as any with which we are 
familiar. 

The statistical matter throughout is most useful and inform- 
ing. Every effort has obviously been made to bring it up to date, 
as is exemplified by the reference (page 287) to the figures of 
Ivlikulicz (rgoi), Hahn (1898), and others, as "rather ancient.” 

The illustrations as a rule are excellent. The legends err 
on the side of brevity. We do not like to see adhesions involving 
tlic sigmoid flexure described as "perigastric,” even though the 
underlying cause is thereby indicated. 

The book is well written. We were inclined to criticize a 
sentence which .speaks of a summary " as illustrative of the inter- 
relation which unites the digestive processes in an orderly series 
of successively dependent events,” but found that Cannon was 
responsible for it and not the authors. We see no reason why an 
/ merican should write " endeavour ” or “ candour,” or why any 
one should write " devclopc ” and " developement,” Certainly ' 
no one should write; "its greater liability to fatal hemorrhage 
an( to perforation make a sudden death probable” (page 205) ! 
an t c grammar of " the chief artery met with in the upper 
a .lOmina uali is the internal mammary or some of its terminal 
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branches ” (page 2) is scarcely better. We rather like the word 
‘'puked ” (page 154) though its use has come to savor of literary 
affectation. Postempski is entitled to have his name spelled cither 
without a “p ” (page 267), or with a “p ” (page 263), and not 
in both ways. 

In the index— which is well-made— imperforation of tlic 
oesophagus refers to page 179 and not to page 129, where perfora- 
tion is mentioned. 

But all these criticisms are trivial. The book is a notable con- 
tribution to one of the most important departments of modern 
surgery, and reflects credit upon both the industry and the intelli- 
gence of its authors and — in its physical characteristics — upon its 
publishers. 

J. William White. 


CORRESPONDENCE. 


TORSION OF SPERMATIC CORD. 

Editor Annals of Surgery: 

The present report of a single case is submitted on account 
of its rarity, as an addition to the literature of the subject. 

A man, aged thirty-two, noticed a swelling in the left inguinal 
region October 10, 1908. As a boy he had developed a hernia of 
which he was apparently cured by truss pressure. During the 
past ten years, however, he had at times noticed a swelling in the 
inguinal region. When he again noticed this swelling, at the 
last date mentioned, he applied a truss after having apparently 
reduced the swelling, and was able to attend to his usual occupa- 
tion for the day, suffering no inconvenience ; but about midnight, 
after retiring, he began to suffer pain in the inguinal region and 
again noticed the swelling. This pain persisted and became very 
acute with increase of the swelling, and when I saw him, forty- 
eight hours after, he was suffering intense agony. On examina- 
tion there was found a tense, painful swelling extending from the 
external inguinal ring to the bottom of the scrotum ; he also had 
severe abdominal pain. He was nauseated, and vomited during 
the day, but his bowels had moved normally. His temperature 
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was 100° ; pulse 104. The enlargement was irreducible and 
exquisitely tender ; dull on percussion. An inguinal incision was 
made as in a Bassini operation for hernia. After the superficial 
fascia had been incised a mass almost black in color presented 
itself in the wound. The condition, upon examination, was found 
to be due to a torsion of the spermatic cord, with necrosis of the 
testis. The twist in the cord was from left to right, that is, from 
without inward, and was comparatively easily untwisted. The 
whole necrotic mass up to the external ring was removed. The 
usual steps of a Bassini operation, including the splitting of the 
external oblique muscle, completed the operation. No evidence 
of a previous hernia was detected. An uninterrupted recovery 
followed. 

Moses Salzer, 
Cincinnati, Ohio. 
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ANNALS OF SVItGERY ADVERTISER 


The Success of Listerine 
is based upon Merit 


HE manufacturers of Listerine are proud of 
Listerine — because it bas proved one of tbe 
most successful formulas of modern pharmacy. 

This measure of success has been largely due 
to the happy thought of securing a two-fold anti- 
septic effect in the one preparation, f. e., the 
antiseptic effect of the ozoniferous oils and ethers, 
and that of the mild, non-irritating boric acid radical 
of Listerine. 

Pharmacal elegance, strict uniformity in constitu- 
ents and methods of manufacture, together with a 
certain superiority in the production of the most 
important volatile components, enable Listerine to 
easily excel all that legion of preparations said to 
be “something like Listerine.” 


"The Inhibitory Action of Listerine,” a 208-page book, descriptive of the 
antiseptic, and indicating its utility in medical, surgical and dental 
practice, may be had upon application to the manufacturers, 

Lambert Pharmacal Company, Saint Louis, Missouri, 
but the best advertisement of Listerine is — 
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A.XXALS 01’ HUltOEKY ADYERTISBU 


PRECAUTIONARY MEASURES 
A.e every phyfcicinn lias constantly under 
In's care cases of either typhoid, malarial, or 
bilious fever, it is well to remember that pre- 
cautionary measures arc possible, and, if 
taken in time, much of the trouble with 
these cases is avoided. If it he true that the 
materies morbi of the.=e diseases belong to 
the bacillus group, the remedies manifestly 
are an antiseptic and an antipyretic. As an 
intestinal antiseptic we have nothing better 
than salol. The consensus of opinion is in 
this direction. When M'e add the antipyretic 
and anodyne effect of antikamnia, we have a 
happy blending of two valuable remedies, 
and these cannot be given in a better or 
more convenient form tlian is offered in 
Antikamnia and Salol Tablets ; each tablet 
containing grains antikamnia and 21 
grains salol. The average adult dose is two 
tablets. Always crush tablets before admin- 
istering, as it assures more rapid assimilation. 
As the necessity of intestinal antisepsis in 
the treatment of this class of diseases is fully 
recognized, would not the scientific treat- 
ment of the conditions preceding them be 
the administration of the same remedies? 
Fortifying the system against attacks is the 
best preventive of them. 


A SUCCESSFUL STUMP SPEAKER 
John Kendrick Bangs, the author, Avho 
spends so much of his time at his home on 
the Maine coast that he has become a citizen 
of that State, took part in last year’s political 
campaign, and had many interesting experi- 
ences on the stump. He admits that in one 
instance the joke Avas on him. 

At this particular meeting he Avas the third 
speaker, folloAving tvo local spellbinders to 
Avhom the croAvd listened patiently in antici- 
pation of the “ big gun ” of the occa.sion. 

The evening Avas AA'arm, and Avhile the 
second speaker Avas holding forth a fat mem- 
ber of the band, occupying a seat directly in 
front of the stage, yielded to the somniferous 
influences and snored loudly. 

“That’s one on you,” chuckled lilr. Bangs 
to his fellow orator, as the latter closed his 
peroration and retired to his scat at the rear 
of the stage. “ Noav Avatch me wake him up! ” 
Sure enough, scarcely Avas IMr. Bang.« avcII 
under Avav before the fat man opened his 
eve.«, stared wildly for an instant— and bolted 
for the door ! 

— Kovemher Zijipinco/l’s. 


RAILROAD ECONOMY 

The economy practised upon the Great 
Northern Railroad is well known among rail- 
road men, one of the stanchest belicA’ers in 
the old saying that “Economy is the road to 
Avealth ” being the president, J. J. Hill. The 
story is told in the West that upon one 
occasion Avhen President Hill Avas looking 
over a piece of track he found a new rail- 
road spike. Taking it to the boss in charge 
of that stretch of road, he handed it to him 
and said : 

“You must be more careful. Nothing 
must be Avasted. Pick up all your spikes as 
3 ’ou go along.” 

“Why, Mr. Hill,” replied the “boss” 
promptly, “I’A'ebeen payin’ a man a salarj' 
for three years to hunt for that spike.” 

— November Lippincoti’s. 


PARISIAN POLITENESS 

“That the French are the politest people 
on earth,” saj's a Nbav Yorker, Avho spends 
a bit of his time in Paris, “I have always 
been convinced ; and a recent incident in a 
Parisian dentist’s ofiice accorded me addi- 
tional confirmation of that belief. 

“I entered the dentist’s anteroom just as a 
patient — an exceedingly Avoebegone expres- 
sion on his countenance — Avas approached 
bj' an attendant. 

“ ‘ Whom, in’sieu,’ inquired the attendant, 
AAuth the most s^vmpathetic of inflections in 
his voice — ‘ Avhom shall 1 have the misery of 
announcing to M. le Docleur 9 ’ ” 

— November LippincoW s. 


STATESMANSHIP 

“Well, they've elected Blingsby to Con- 
gress.” 

“ What I Did that soulless, truckling, low- 
doAA’n politician ” 

“Yes, and he told me he Avould push j'our 
name for local postmaster.” 

“ Oh — Blingsby ? Why, I did n’t under- 
stand the name. That fellow’s all right, and 
I 'a’C always said so. He’s got the makings 
of a statesman — Blingsby ! ” 

— November UppincoW s. 


THE OPTIMIST 

“I’m E^rrj' to hear j’our mule died,” I 
said to Ilap^ny Sam. 

“Oh, it’s ail right, bo.=s,” he returned re- 
signedly. “ I ain’t got no kick coinin’.” 

. — JYorember JAppincotC s. 
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THE USE OF GLYCO-THYMOLINE IN 
OBSTETRICS, 

BY 

Geo. n. Shelton, M.D., Detboit, Mich. 

I am so gratified and pleased -witli the ac- 
tion of Glyco-Thymoline in the various con- 
ditions in rvhich it is indicated, and especially 
so in obstetrics, that I cannot endorse it too 
highly. I have used Glyco-Thymoline in 
obstetrical practice wherever sepsis is pres- 
ent or threatened, and can say candidly that 
I have yet to meet with disappointment. 
The result in every instance has been simply 
charming. Did not time forbid I could 
recount numerous cases in which the happy 
climax was attributable to the use of Glyco- 
Thymoline. But for the purpose of this paper 
the report of two cases in obstetrics will illus- 
trate typicall}' its wide field of usefulness in 
this branch of practice. 

Case 1. Ml'S. J., age 26, multipara; was de- 
livered at full term of a still-born child. It 
had been dead about ten days and was foullj’’ 
decomposed. Condition of mother was verj’ 
critical. Temperature, 102.5 degrees. Pulse, 
120. All symptoms of septicemia present. 
Two tablespoonfuls of Glyco-Thymoline to 
one pint of hot water as a douche three times 
daily brought about a wonderful recover}- in 
a remarkably short space of time. 

Case 2. Mrs. S., age 19, primipara. Pre- • 
mature labor, followed by puerperal fever. In 
this case the septic condition was such as to be 
truly alarming, but Glyco-Thymoline, two 
tablespoonfuls to one pint of hot water, to he 
used as a douche three times daily, produced 
a rapid recovery. 

In conclusion wish to state that I find such 
general use for Glyco-Thymoline in obstetrics 
that I would not consider that I was fully pre- 
pared for any and all emergencies which 
might arise while attending a case of labor 
unless I had a supply of the above-mentioned 
remedy tm hand. 


"TONICS” 

A tonic as it exists in the popular mind is 
a fallacy. 

Sunshine, air, pure water, good fpod, and a 
cheerful disposition are the genuine tonics. 
A combination of poison dnigs or alcoholic 
mixtures are not tonics. Certain effects are 
_ produced that will eventually lessen the fine 
tone of the body if these things are poured 
into the system for any length of time. 

Scott’s Emulsion of Cod Liver Oil is a true 
tonic because it is a pure food and nourishes 
all the tissues of the body. Physicians and 
nurses all over the world have observed the 
wonderful results produced by Scott’s Emul- 
sion in all cases where a “ tonic” is required 
and prescribed. 


NOT YET 

A IMissouri clergyman had in his pastoral 
flock a member who was reluctant about 
meeting the contribution basket. The pastor 
had thrown out many broad hints, but all 
to no avail. 

One day the member fell ill and was taken 
to the Ensworth Hospital. When the clergy- 
man arrived the man was delirious. While 
the pastor was sitting beside his bed a wild 
yell of “ Fire ! Fire ! ” came from across the 
street. 

The sick man drew himself up on his 
elbows. "Where — where am I?” he asked 
excitedly. 

" Calm yourself, brother,” soothed the pas- 
tor, with just the faintest twinkle in his eye. 
“ You are' still at the Ensworth Hospital !” 

— November lAppincntt' s. 


A PERTINENT QUERY 
Freddy suddenly stopped playing with his 
blocks and gazed thoughtfully acro.ss the 
room. After a moment’s contemplation, he 
turned to his father. 

"Papa,” he began, "why haven’t I ever 
seen any little boy policemen ? ” 

— November LippincolC s. 


not room ENOUGH 
While riding on an electric car, during his 
irst virit to the city, a farmer pa.ssed tlie 
rard of a monument company, where grave- 
stones and monuments w.ere di.-played. Tuni- 
ng to his host, he remarked m an awe- 
stricken voice, "They dew bury em clo.<=e 

n the city, don’t they? 

November Lippmcotl s. 


THE CHRYSANTHEMUM 
La-^t tribute of earth to the year’s vesper 
glow; 

A kbs of the summer flung out to the snow. 
God’s henild of winter ; yet coming to bring 
To the hearts of the faithful a promise of 
spring. 

— Cr.TFFonD IIow.AitDin November lAppincolC k 
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RECONSTRUCTIVE FOOD 
AND TONIC 

BOVININE represents the most valuable combination of 
Food and Tonic elements known to the medical- pro- 
fession. 

BOVININE has proven clinically to be most valuable in 
all forms of Tuberculosis. 

BOVININE enables the nerve cell to assimilate its specific 
elements, which it fully supplies. 

BOVININE promotes the metabolism of fat and alburnin 
in muscle and blood, thereby restoring the bodily 
health, strength and normal powers of resistance, 

BOVININE supplies full and complete nutrition through 
its Food and Tonic properties. 


THE BOVININE COMPANY 

75 West Houston St., New YorK City 


You do not need io be ^ NorVO Specialist 


to renlize that a score of the disorders from which your patients 
sulTernrc the result of the pressure of a deflected Spine upon 
the nerves emanating from the spine. Then Why not treat 
the cause instead of the symptoms or results from 
the cause ? 

OUR NO. 1 APPLIANCE has superseded the heavy’ and 
cumbersome plaster jackets, steel braces, leather, raw liidc, 
starch and other jackets. It is made from the best material, 
flexible hut firm, distributes a general pressure evenly over the 
parts where it is needed, weighs not to exceed 16 ounces, is 
easily adjusted, comlortahic to wear, absolutely painless, permits 
freedom in exercise and full lung action. It is the Appliance 
referred to in 

**THe Sheldon Method of Ctxrin^ 
Spinal Ctix’vat'u.re” 

nnd with the treatment advised and the exercises recommended 
is sure to give speedy relmf nnd to promote a permanent cure 
in all curable cases of Spinal troubles, deflections, curva- 
tures and deformiUes, In cases past the curable stage from 
age or development, alleviation and. improvement of conditions 
is assured from its use nnd wear, 

tyl u» «rrd >ou a rrpi- of itic a'oovr look anj oltiar d^riptjre.ffluilraled 
iiirr*iureoo thr 8ubi<?ct i«nd so catn your tnicrest In eutjwPPLf ANPF 
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e v.\.i e»r,!atn to you, if > ou so ^ettrca ^ 

^ i. ,0 on-oryn iaa:^auaJ ,nc„»rc- 

PHILO BURT MF/J. CO., 
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**lt iz a hook (hat evcrijone interested in Photography will have to hcfifc sooner orlaterA* 

The Complete 

Self- Instructing Library of 
Practical Photography 

OPENS THE DOOR OF KNOWLEDGE TO EVERY DEPARTMENT OF PHOTOGRAPHY 

THE ONLY COMPLETE-IN-ITSELF In- 
struction and Reference work on the art of pic- 
) turc making ever published. Covering every 
-i.d branch of Photography and profusely illustrated. 
Gives all practical formulae: difficulties likely to 
be encountered, preventatives and remedies, all 
• m indexed for ready reference. Also a complete 
■Glossary of all Photographic terms. _ A master- 
piece of technical simplicity, written in a manner 

t.! easily understood by any person who can read 
> if ^ -Tf 'T>nr/-iT>OTT/^trT V TIT? A CTT. 



English. THOROUGHLY PRACTI- 
CAL, INDISPENSABLE TO ANY- 
ONE INTERESTED IN PHOTOG- 
RAPHY. 

The Library has stood every test, 
and is to-day the acknowledged Stand- 
ard on the Art of Photography in all 
its branches. Public Libraries through- 
out the country; Colleges and Schools 
have purchased the books; the United 
States Government Department of Agri- 

euUure 

Technical and Scientific Libra .y. g ggrracks, Washington, 

has purchased the Lib du^trial manufacturing plants have ordered these 

phers com^let^ treatise on Photography, self-instructive, 

hundreds of amateurs trho have 

purchased the books ate unstinted m their praises. 

Volume I— Elementary PhotoBraphy, Complete. 

' ■ V«We II-Negative Developing and After Manipulation. 

VolZem-General Esterior Photography. Composition. Lenses. 

tern Slides. 

Volume Vr-Stndio Portraiture Color Photography. 

Glossary of Photographic Terms. 

, • frtv illustrated prospectus, fully describing tne 
WRITE TO-DAY asking thantwo hundred photographic experts, con- 


Library: giving the names 
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tributors; also prices and terms. 

AmericanSchoolof Art anaPhotography 
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the fiftieth volume of that publication by is- 
suing a Festschrift number in December. 
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Here are four pertinent reasons why we helie'v 
it would put money iri your pocket to advertise in 
the Annals of Surgery, especially in this December 
number of ours . 


FIRST - It's an anniversary number - the fiftieth 

volume. Double regular size. The crowning effort 
of our first twenty-five years. 

SECOND - Especially prepared articles have been 
v/ritten for us by the foremost physicians and 
surgeons in Russia, Germany, Denmark, Italy, 
Prance, Great Britain, and America. These men are 
the guiding spirits in the Universities and 
Medical Schools in the whole world. 

THIRD - It has been estimated that 50<^ of our sub- - 
scribers have at least some say in the purchasing 
of the supplies for hospitals, sanitariums, and 
colleges. Last year |3, 750, 000 were spent Just 
by the Philadelphia hospitals alone. Somebody is 
getting the benefit of these enormous expen- 
ditures . 


FOURTH - Although we are spending hundreds of dollars 
on this anniversary number we are not making the 
advertisers pay for it. The rates remain the 
same, ^30 a page. 

\ 

V/e should like to go over this matter with vnn 
in detail. We have made a careful study of it arfri 
are sure we can convince you that the anmatc- 
■money-maker for its advertisers. ^ 
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remainder there was no osseous deposition. He -was seen monthly 
for some time but no further growth of bone followed. 

Fifteen months subsequently he returned to the hospital, his 
parents desiring that the arm should be removed, as they said it 
was “ worse than useless,” inasmuch as he required the other 
arm and hand to look after the flail-like one which was constantly 
dangling loosely by his side. The condition of the arm was then 
as follows: 

The bone showed no definite increase since he had left the hos- 
pital. When the limb was allowed to hang by his side, the meas- 
urement of the proximal portion of the humerus, taken from the 
acromion process to the distal extremity of the proximal portion, 
was nearly two inches. In form, the proximal fragment was coni- 
cal, tapering from the rounded head to a narrow, spike-like 
extremity. From this to the condyles there was a complete 
absence of bone, there being nothing but soft tissues in the gap. 
The muscular power was good, but when he attempted to raise 
his arm a contraction of the muscles took place, the condyles 
being drawn toward the proximal extremity, while some fibres of 
the deltoid raised the spike-like process of the upper portion, 
causing it to project as if about to penetrate the skin. Here the 
action ceased, the soft parts in the gap appearing like a rope dur- 
ing the muscular contraction. He could not raise his forearm to 
his breast. If one caught his arm firmly with the hand placed 
over the gap, so as to keep the condyles fixed and separate from 
the upper fragments, theq the patient could elevate his forearm 
toward the chin. The power was there, the lever and fulcrum 
were wanting. It was determined to supply these by transplan- 
tation from other human bones. 

In the wards there were numerous cases of marked anterior 
tibial curves, from which — in order to rectify their deformity — 
wedges of bone had to be taken, and these were utilized as trans- 
plants. An incision was made into the upper third of the hu- 
merus, exposing the head of the bone. Its extremity for fully 
quarter of an inch was found to be cartilaginous. In order to 
refresh the bone, the cartilaginous, spike-like process ws re- 
moved, leaving then a portion of bone which measured one inch 
and three-quarters from the tip of the acromion process. From 
this point a sulcus about two inches in length was made in the soft 
parts, in a downward direction between the muscles. The former 
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presence of bone was nowhere indicated j there was no vestige 
of periosteum, and the sole guide as to the correct position into 
which the transplant was to be placed was an anatomical one. 

Two wedges of bone were then removed from the tibia of a 
patient :ct. 6 years, affected with anterior curves. The base of 
tlicsc osseous wedges consisted of the anterior portion of the tibia, 
along with its periosteum, the wedges gradually tapering toward 
the posterior portion of tlie tibiae. After removal, they were cut 
into minute fragments with the chisel, quite irrespective of the 
periosteum. The bulk of the fragments had no periosteum adher- 
ing to them, they having been taken from the interior of the bone. 

They were then deposited into the muscular sulcus in the 
boy’s arm and the tissues drawn over them and carefully adjusted. 
The wound healed without pus production. Two months after, 
a portion of new bone an inch in length and three-quarters of an 
inch in thickness was firmly attached to the upper fragment of the 
humerus. In running the finger from the head of the bone 
toward the graft, tlie latter could be easily distinguished by the 
sudden increase in the breadth of the shaft at the point of junc- 
tion of the old and new portions of bone. Now, instead of the 
former sharp spike-like extremity, the upper fragment ended 
in an obtuse terminal. Here all the grafts proliferated, grew 
to one another and also to the extremity of the proximal portion. 

Two other wedges of bone of larger size than the first were 
similarly dealt with and inserted two months subsequently to the 
first graft, and a third couple were placed in position five months 
after the first. These filled the gap in the arm to the extent of 
four and a quarter inches, the humerus then measured six inches 
in length. Soon the utility of the arm was greatly restored. 

This boy, from having been in the wards for a considerable 
period, began to assume “ airs ” toward some of the boys of his 
own age in the ward, and one of those seized an opportunity of 
“ setting things right,” whereby the first was thrown and had 
his restored arm fractured between the junction of the second 
and third transplants. This necessitated the exposure of the 
bone, the two fractured extremities of which were refreshed, 
sutured and fixed. The two extremities united just as a fractured 
normal bone would. Since this time he has been kept somewhat 
under obser\'ation, the patient making occasional visits to reporL 

Seven years after dismissal from tlie hospital, the humeral 
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shaft was found to have increased in length by one and three- 
quarter inches, being now seven and three-quarters, and it had 
increased in circumference to a marked extent and had assumed 
a somewhat irregular shape. The length of the sound arm had 
however considerably outstripped the length of the transplanted 
humerus. The patient could use his grafted arm for a great 
many purposes — taking his food, adjusting his clothes and in 
many games. 

It is now thirty years since the humeral shaft was rebuilt, 
and during the greater part of this period the man has de- 
pended upon his physical exertions for the earning of his liveli- 
hood. He worked as a joiner for many years, and now is an 
engineer’s pattern maker. His grafted arm has increased in 
length, but not proportionate to the increase of the sound one. 
Measurements: The grafted humerus measures, from the tip of 
the acromion to tip of internal condyle, 10 inches, but following 
the curve in the bone, it is ii inches long. The sound humerus 
from same points measures 14 inches — 3 inches longer than the 
other. 

Photos : X-ray. — A skiagraph (kindly taken by Dr. MacIntyre, 
Glasgow) shows that the increase in length of the affected arm 
has tal<en place almost entirely from the proximal epiphysis, as 
the new bone has been interposed between the proximal epiphysis 
and that portion of bone which grew from the transplantation. 
All but a minute portion of the distal epiphyseal cartilage was 
destroyed at the time of the osteomyelitis and, consequently, little 
growth in length would be expected from this extremity. 

The increase in length of the diaphysis, which has occurred 
from the proximal epiphyseal cartilage, may be taken as an index 
of the amount of growth which usually occurs from the proximal 
humeral epiphysis. 

Data Bearing on the Increase in Length and Breadth of 
Bone . — ^These facts corroborate and supplement some of the 
deductions made by John Hunter from experiments performed 
by him on the lower animals. He bored two holes in the tibia 
of a pig, one near the upper end and the other near the lower ; 
the space between the holes was exactly 2 inches. A small 
leaden shot was inserted into each hole. When the bone had 
increased in length by the growth of the animal the pig was 
killed and the space betwen the shot was still the same, ex- 
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actly 2 inches. He inferred that “ bones are not elongated by 
new matter being interposed in the interstices of the old.” 

Probably what is meant is that new additions of bone will 
be made to the length of the diaphysis from either epiphysis. 
To that extent the case detailed here agrees and shows that the 
diaphyseal increase in length occurs in the same way in man. 

In this human case, however, the distal epiphyseal cartilage 
had been rendered in great measure functionless by disease. 


and the grafted portion, which was at first contiguous with the 
distal epiphysis, has remained nearer that end, while the in- 
crease in length has occurred mainly from the proximal 
epipliysis, and consequently the new bone has, for the most 
part, formed between this epiphysis and the grafts. At the 
same time it is interesting to observe that though the distal 
epiphyseal cartilage was for the most part destroyed, the 
epiphjsis has increased greatly in bulk, though it is probably 
not quite of normal size. The grafted portion of tissue, which 
IS oasil) reco^ized from 'the rest of the shaft by form and 
contour, has increased markedly in thickness and also some- 

lat in ength, so that there has been here interstitial osseous 
increase. 

It IS presumed by some that the increase in length of the 
the^Tii'ifr'^ rnainly from the epiphyseal line toward which 
humernrf Present case the length of the 

is 10 acromion to the internal condyle 

mcasurernpnV*^” points on the sound limb the 

lowincr the ^4 inches. If the measurement be taken fol- 

^^ngthisfullvTnnchTs"rnd°”»t^'^''i'^^^^ humerus, then the 
mcnt if the inrrpac • ^his is the fairer measure- 

After thTir '"1 

hy .graftino- been added to the limb 

* *0^ — O ^ 


}cars ago, the length of the humerus then 


is now, be taken, then the length at 


curve of the bone as ir^ ureasurement following the 


present is r inrhec 1 ’ taken, then the length at 

Ti-egr„,e?portnrftU " 

die proximal dianhvc;- j, in length has come from 

but still not the whole, as there has 
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been an interstitial growth between the fragments of the trans- 
plant, as their original form has been altered, and the irregu- 
larities constituting the various parts have been separated 
from one another by interposition of new osseous tissue. 
Though there are no positive measurements to go on relatively 
to the increase of interstitial growth in length of the part 
which had been grafted, still 1 inch would be a rough estimate 
of that increase, — the part that had been grafted would now 
measure about 5^^ inches in length instead of 4}^ as for- 
merly. This leaves 4 inches of new growth to have come 
mainly from the proximal diaphysis. It also leaves 3 inches 
of shortening between the length of the sound and tliat of the 
grafted arm. Could this 3 inches have been made up were the 
distal epiphysis in normal condition? If so, the increase in 
length from the proximal epiphysis (if it were normal in this 
case) would only have been i inch less than that of the distal. 

On many occasions subsequent to this bone-grafted hu- 
merus, grafting, transplanting and reimplanting of bone have 
been successfully practiced by me, in the human subject, both 
in the bones of the diaphyseal extremities and in the flat bones 
of the skull, in order to make good defects arising from many 
different causes. It would occupy too much space to give de- 
tails of all these cases — ^three out of the number must suffice. 

Mosaic Work of Bone. Skull . — Can a flat bone, such as 
those of the cranial vault, continue to grow and its elements 
proliferate after it has been deprived of its periosteum and 
has been reimplanted? There have been many opportunities 
of testing this, from which the following observation may be 
cited : 

Case. — K weak, ill-fed boy, set. 9 years, was admitted into 
Ward 29, Glasgow Royal Infirmary, in January, 1884, suffering 
from a compound comminuted fracture of the skull, with pene- 
tration of the brain substance, received about two hours previously 
by the fall of debris from a chimney. The brain symptoms are 
not referred to here. 

There was a wound situated over the left side of the head of 
a somewhat crescentic shape, and extending from above the 
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niiddlc of the left eyebrow to an inch behind the auriculobregmatic 
line. The depressed portion was somewhat elliptical, with very 
irregular margins. It measured at its broadest part 234 inches. 
All of these portions of bone were depressed below the level of 
the skull, most of them having penetrated the brain membranes 
into the brain tissue. These portions of bone were all elevated. 
It was found that they consisted of ii pieces, the periosteum hav- 
ing been scraped by the injury from all of these, with the excep- 
tion of the most posterior one, which was only partially denuded. 
Many of them were infiltrated with lime debris, brick-dust, etc. 

Tiiese pieces as they were elevated, were placed in an aseptic 
solution. They were then pared with a chisel in order to remove 
the debris. This was especially necessary over the external sur- 
face, where they had been scraped and ingrained with dirt. They 
were afterwards thoroughly washed in an aseptic solution, divided 
into fragments and replaced. In this way a mosaic work of 14 
{)icces of bone was formed. It was difficult to retain these in 
position, owing to four things. First, to the extent of the osseous 
defect ; second, to the fact that the dura mater had been so exten- 
sively lacerated and torn that it formed a very irregular floor to 
rest the fragments upon ; third, to the great bruising and crushing 
of the scalp, which rendered it difficult to bring the several pieces 
into apposition, and made sloughing of a part of it almost certain ; 
and^ fourthly, to the force of the cerebral impulses, which caused 
a distinct movement of the fragments, producing crepitation by 
1 1C one rubbing against the other. It was feared that owing 
to these four circumstances some of the fragments would be shed. 

It IS to be borne in mind that the periosteum had been by the 
u-j jr\ entirely removed from all these fragments, except the most 
5 0. vcnor one, and that most of them had to have their external 
P^J'cd \%ith a chisel. The soft tissues were brought to- 
.'Ci wr as v.ell as possible and the wound was dressed. 

operation, the rvound was examined. 

w^^ch was lacerated 

fro-1 (1 r and already the process of separation 

’•vo'.ind commenced. On the tenth day the 

movc.'i P this portion of the slough was re- 

fragments of bone were 
■'.atrast. presented a striking 

o.,e x.ap suffused with the pinkish blush of life, 
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the other with the pallor of death. The condition of the remain- 
ing exposed fragments was doubtful, one of them however being 
very pale. On the twenty-first day, at the next dressing, two 
pieces of bone were found to have shed, while all the re- 
mainder had lived. The wound was all but healed. At the 
termination of a month it was firm. 

Had that large osseous defect, about inches in greatest 
breadth, extending from the middle of the left eyebrow to the 
auriculobregmatic line been left udthout this mosaic work of re- 
implanted bone, the cranial periosteum, if any of it was left at that 
part, would have failed to have covered the defect witli bone, and 
a permanent fibrous covering transmitting the cerebral impulse 
would have marked the seat of injury. Yet, here we re-implant 
the osseous fragments, and the majority of them live, grow and 
throw out ossific matter sufficient to unite them individually 
to one another and to the rest of the uninjured cranium. 

Ten years after this operation, the lad was examined. He 
was then ig years old, strong and robust. The skull was firm 
all over, , the bone over the site of prior injury had grown in 
proportion with the rest of the skull. 

Case. — Restoration of Transverse Ramus of One-half of the 
Jazo by Transplantation of Bone. A girl, 15 years of age, had tlie 
horizontal ramus of the lower jaw on one side extirpated from a 
diseased condition in childhood. The remaining ramus was by 
subsequent contraction displaced, so that it lay with its mental 
extremity nearly in contact with the ascending ramus of the 
opposite side. The remaining portions of the jaw were atrophied 
from disease. The teeth of the upper jaw projected over space. 
Mastication was in abeyance. Saliva constantly trickled from 
the defect. An otherwise beautiful face was hideously deformed. 

Many surgeons and dentists had been applied to in turn, in 
the hope that they might rectify the deformity. The former 
would say that they could do nothingj but would advise the dentist 
to be consulted, as a plate might be introduced. The dentist 
would look at the gap and say it w^as impossible for them to put 
in a plate until the surgeon would give the patient a something to 
rest the plate upon. 

It was resolved to try the effect of transplantation of bone, 
although the difficulty of securing asepsis so near the oral cavity 
was evident. 
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The first step consisted in freeing, by an incision tlirough the 
skin, tlie extremities of the ascending ramus of the jaw on the 
left side and the horizontal mandible on the right. This was 
difficult v.-ithout opening the mucous membrane, as it was so 
closely adherent to the extremities of the atrophied bones. After 
this liad been accomplished, a portion of a human rib, of size 
sufficient to fill the gap between the left ascending ramus and the 
middle line of the jaw, was removed subperiosteally, divided longi- 
turlinally into strips and inserted into the gap in the soft tissues 
and secured to the bones on either side so as to keep the right 
mandible in its proper position. The soft tissues were then closed 
over it and the wound was dressed and healed. 

One small portion of the transplanted bone became loose, and 
projecting against the scar, was shed. The remainder lived, 
slowh augmented in volume until firm union between the ascend- 
ing right ramus and the left mandible was secured. She could 
then open and shut the lower jaw and use it freely. The lips 
c..me together, the overflow of saliva from the mouth ceased, 
ihe contour and symmetry of the face was restored. Some 
months afterwards the dentist was able to introduce a plate which 
rc.dcc on the newly-formed jaw, not only aiding mastication, but 
enhancing the appearance. 

, ^ jears since the restoration of the lower jaw and 

e transplanted portion has grown thicker and an increase com- 

Of tJie face has ensued. The 
c length has occurred principally from the lower extrem- 

tlic mouth frer/'T perfectly well, can use 

^vniZ tir *; she speaks well and the now 

on- which'n' beautiful face bears no mark of scar, as the slight 
u Inch remains is hidden under the jaw. 

^ of less extent and 

?ood result ^ * culties was likewise operated on with a 

tnc that* lie ha^sTe'^'^^"' Toronto, Canada, has reported to 
years prcul l^ a man in which I had .o 

tL wa^^ five inches of the tibia, and 

v.'hich enabled the r ^ f^O’‘oe>ghly sound, reliable member 

other part! of the however much thicker than the 



NOTES ON DERANGEMENTS OF THE KNEE. 

BASED UPON A PERSONAL EXPERIENCE OF OVER FIVE HUNDRED OPERATIONS. 

BY ROBERT JONES, F.R.C.S., 

OF LIVERPOOL, ENG. 

A CLASSIFICATION of the mechanical conditions which give 
rise to derangements of the knee is difficult in the present 
stage of our knowledge. It is the more needful therefore to 
add our experiences and impressions to those already chron- 
icled. Without including operations for disabilities arising 
from causes extra-articular, I have opened the knee joint over 
five hundred times, and in spite of this perhaps unique experi- 
ence, I am quite prepared in cases even with classical symptoms 
to find my diagnosis wrong. A young woman dancing, a 
cricketer hitting to leg, an old lady removing the bed clothes 
with her foot, a direct blow on the knee, a trip, a twist, a jar, 
a miner working with fully flexed knee — in each case some- 
thing gives way. The events following the sudden symptoms 
may be widely different. In one case the joint may have 
locked ; in another acute pain is present ; in another, obstinate 
effusion may occur ; in another pain, effusion, and locking are 
absent, and despite these differences the diagnosis in each 
case may be the same. It is not my intention in this paper to 
statistically summarize my experiences, but rather to deal with 
the subject as it has affected me from the clinical side. On 
looking over my notes, I find a long list of affections upon 
which the disabilities depend, the most frequent of which are : 
Injuries to the scinilimars, synovial fringes^ joint liponiata, 
loose bodies, exostoses, injuries to ligaments, bony separations, 
dislocation of the patella;. The most common of these is 
injuries to the semilunars. 

Before proceeding to the discussion of these specific con- 
ditions, it will be well to restate certain anatomical points in 
reference to the mechanism of the knee and the attachment 
of the cartilages. 
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A^■ATO>^y OF THE KNEE JOINT. 


The knee is a modified hinge joint in which the articular surfaces 
of til- bones are not closely adapted to one another, and in which there 
i. never n^orc than a small area of the femur in contact with the tibia 
in anv position of the joint This allows a slight degree of sliding 
movement and of rotation to take place in addition to the hinge movement. 

The great strength of the joint is dependent on the integrity of the 
crnci.al ligaments and of the extrinsic ligaments and muscles. It is 
therefore necessary to give some account of the ligaments and of the 
semilunar cartilages so far as they have a direct bearing on internal 
derangements of the knee, especially displacements of the cartilages. ^ 

Tlie c.'ctemal lateral ligament consists of two portions, a short in- 
constant posterior portion and a long anterior portion which, along 
with the tendon of the biceps, strengthens the joint on the outer side. 
It is a rounded cord extending from the external tuberosity of the 
femur to the head of the fibula, where it is attached between the two 
portions of the tendon of the biceps. It is entirely distinct from the 
capsule of the knee joint and is separated from the external semilunar 
cartilage by the tendon of the popliteus and the intervening bursa 

(Fig i). 

Tiic internal lateral ligament is a structure of great importance, 
for it plays a part in the production of the common displacements and 
injuries of the internal semilunar cartilage. Its superficial aspect is 
shown in Fig. 2, in which it appears as a long somewhat fan-shaped 
band. Its deep aspect, however, is intimately blended with the capsule 
of the joint and is firmly attached to the internal semilunar cartilage 
(Figs. I and 3). It is to be noticed that its deep fibres are really 
shorter' than those of the ext. lat. ligament, and consequently the 
internal semilunar is very closely moored to the internal condyle of the 
femur, a fact to which we shall refer again. 

The semilunar cartilages are crescentic discs, thick at the convex 
jordcr and thin at the concave margin, hence they are wedge-shaped 
m transverse section. Each cartilage assists the opposite lateral liga- 
ment in resisting lateral movements of the leg, for it acts as a wedge 
femur and helps to make the crucial ligaments 


ir. bodies consist of a core of fibrous tissue, arranged 

1, ^ longitudinally, with a covering above and below of 

longitudinal fibres are continuous at the cornua 
iFom to the tibia, a few of these fibres some- 
iK irirn-i (™nt from one cartilage to the other, forming 

' At u ” “"^portant transverse ligament, 
verse fit, -!>*!; Hfircs of the capsule blend with the trans- 

low e-f of the semilunar. The fibres coming from be- 

yhkh'~r ' In the so-called “ coronary ligaments,” 

•vu'l the tibia ' ”” ^ portions of the capsule between the semilunars 
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The external semilunar is separated from the capsule at the ooint 
where it is crossed by the tendons of the popliteus. while at its posterior 
horn a special slip of attachment runs up to be attached to the popliteal 
notch of the femur along with the posterior crucial ligament (Fig. i). 

On the otlier hand, as is shown by the accompanying figures the 
internal semilunar cartilage is attached to the capsule along the whole 
of its convex margin, and is firmly attached to the strong internal lateral 
ligament as shown in the accompanying sections. The anterior cornu 
is always attenuated and its attachment to the tibia is never very strong 
and often very slender. It is easy to see that a sudden strain on the 
internal lateral ligament, especially if the femur is being rotated inward 
on the tibia, will tend cither to detach the anterior cornu or split the 
cartilage longitudinally, or in rare cases cause a transverse rupture 
opposite the attachment to the internal lateral ligament. 


Fjo. 4. 



Structure of thclkncc joint. 


It may be stated briefly that flexion of the knee takes place between 
the semilunars and the femur, the discs moving with the tibia; and that 
• rotation occurs between the tibia and the discs, the latter moving with 
the femur. 

The ligamentum mucosum is not a true ligament, but is the ree 
upper border of the fold of synovial membrane which passes bac war s 
to the anterior crucial ligament just below the patella, \^^en the nee 
joint is opened above the patella, and the latter is turned 
folds of synovial membrane are seen passing back on eac si e ° 
ligamentum mucosum. These arc described in the text-boo s o .an 


ligamenta alaria. , .,i,r iiVa.- 

Tenney* has drawn our attention to the fact t a . ® j 

ments described by Morris and others cannot be foun m 1° removed 
in formalin and from which the condyles of the femur 
subsequently; he states, however, that their patella can 

flbrous folds of the extensor aponeurosis on each si 
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al-.vays be seen, Pauzat traced these fibres down to the anterior ends of 
the semilunar discs, so that their effect would be to pull the discs upwards 
and forwards when the quadriceps contract. Tenney could not confirm 
this observation but traced the fibres into the infrapatellar pad of fat, 
and he considers that they pull up the synovial membrane and infra- 
patellar pad of fat and prevent the synovial membrane covering this pad 
from being nipped between the bones— an accident referred to by Hoffa' 
and others, which frequently occurs when the quadriceps extensor is 
atrophic and weak. 

The motions of the joint are anteroposterior gliding movements and 
rotation of tibia upon femur. The ligaments allow of no other movement. 
In no position of the knee is lateral movement allowed, but when flexion 
is partial considerable rotatory movement can take place, and every time 
the knee is fully extended a certain degree of outward rotation normally 
occurs. The ligaments which prevent side-to-side movement during 
extension and during slight flexion are the laterals, and during the more 
acute flexions the crucials. It is obvious, however, that in conditions 
of strain the muscles are valued accessories — the rectus in front and the 
hamstrings behind — but they are quite inefficient as substitutes for either 
the crucials or the lateral ligaments should they be put out of action. 

Griffiths,* of Cambridge, who has written a thoughtful article on the 
mechanism of the knee, having severed the internal lateral ligament, found 
that during extension of the limb the tibia could be appreciably bent out- 
wards and the articular surfaces of tibia and femur correspondingly separ- 
ated. If the same joint were flexed the crucials prevented such movement. 
In a case of complete rupture of the internal lateral ligament in a wrestler, 
I confirmed this experiment clinically and in another patient, where a 
portion of bone accompanied the separation of the ligament, no lateral 
movement was permitted during acute flexion. A strain upon the liga- 
ment is much more severe when it is twisted as well as stretched. Now, 
how can such a twist be applied? It takes place when the knee is 
flexed, the foot abducted, and the femur rotated inward. It is, in fact, 
in this position that strain and rupture of the internal lateral ligament 
and displacement of the semilunar cartilage almost always occurs. 

A study of the anatomy shows us that there is a very close associa- 
tion between injuries to the lateral ligaments and displacements of the 
scmiiunars. An important point to remember is that from the closer 
approximation of its ends the external cartilage is more movable than 
the internal, and this is made more pronounced by the laxity of the part 
of the capsule to which it is attached. 

Ext’SRiMEXTS OS THE C.\D,\\"ER. — Experiments on the cadaver show 
t at extension of the knee is limited: First, by the posterior crucial liga- 
ment; second, by the anterior crucial ligament; third, by the internal lat- 
eral ligament; fourth, by the external lateral ligament, and that an in- 

crea-t ^ range of movement is obtained as each structure is divided in 
succession. 

, rotation of the leg is limited by the two lateral ligaments 

=nd ts increased if cither be ruptured or cut. 
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Internal rotation of the leg is limited by the internal lateral and 
anterior crucial ligaments. 

In external rotation the tibia may slip forward slightly on; the femur 
but is stopped by the anterior crucial ligament. 

In internal rotation the tibia may slip back a little but is stopped 
by the posterior crucial ligament. 

In the cadaver when the joint is extended and weight put on it the 
external semilunar cartilage can be made to fit closely to the condyle, 
but in no other position. The internal semilunar cannot be snugly fitted 
to the internal condyle in any position (Tenney). 

Function of the Semh-unars.— The function of the semilunar carti- ' 
lages is to assist the opposite lateral ligaments to resist lateral movements 
of the knee. It acts as a wedge between the tibia and femur and makes 
the crucial ligaments more tense. 

When the leg was forcibly abducted on the cadaver, Tenney found 
that the internal lateral ligament tore away from its femoral attachments. 
The femur then slipped over the posterior end of the cartilage and when 
replaced crumpled up the posterior half of the internal semilunar. He 
points out that this is different from Hoffa’s operative experience in' 
which he found the anterior half of the cartilage curled up. 

Clinically, it is the lower attachment of the ligament which usually 
gives way ; the semilunar is then drawn back by the condyle, its anterior 
end gets worn and pinched between the bones. 

We have seen that bending inwards of the knee in the extended and 
semi-extended position is prevented by the internal lateral ligament. 
Bending inwards of the knee during the fully flexed 
position is prevented by the crucial ligaments. 

These two anatomical facts should be remembered 
in their relation to displacement of the internal 
semilunar. One can thus easily understand how it 
is that the internal lateral ligament so frequently 
suffers injury. It is subjected to strain whenever 
the foot is firmly planted and abducted and the 
knee either slightly bent or kept extended (Fig. s). 

If, in addition to this, as in the stroke to leg in 
cricket, or the final act of the bowler, body weight 
with rotation of the femur is added, we have pro- 
duced that stretching and strain which Griffiths has 
proved to be so harmful to the integrity of the 
ligament. Indeed, the strength of the knee joint 
can be well gauged by the resisting power of the 
internal lateral ligament Circumferentially, the in- 
ternal cartilage is attached to the tibia by structures 
which allow the cartilage to be lifted fully a quarter 
of an inch — a point which is of importance. If the internal lateral liga- 
ment be torn above the level of the joint the cartilage remains upon the 
tibia; if torn below the level of the joint it follows the rotary movement 
of the femur. If the ligament be ruptured above and below the level 


Fig. s- 




ROBERT JONES. 


974 

of the cartilage, it becomes a very simple matter to push it within the 
Joint, a not unusual position to find it in. . It would appear, therefore 
(Griffiths), that displacement or fracture of the cartilage can only take 
place wiicil the internal lateral ligament is stretched or ruptured. This 
allows a separation of the joint surfaces and a slipping inwards of the 
cartilage; as the separate bones snap back the cartilage is nipped, and the 
knee is fi.xed in a veiy painful manner. The pain and effusion can be 
ascribed to injurj- to the synovial membrane, with which, as I have already 
stated, the cartilages are covered. 


INJURY TO CARTILAGES. 

In practically all cases tlie cartilage is displaced inwards, 
and in those rare cases where a protrusion has been felt from 
the outside it is due either to bruising and hemorrhage or to 
a buckling of the cartilage which gives an irregular feel to 
the articular margin. When we consider the wedge-shape of 
the discs, a displacement outwards could not possibly produce 
a locking of the joint; this can only occur when the displaced 
cartilage, acting as a foreign body, gets jammed between the 
bones. It is this internal displacement which gives rise to 
the acuteness and painfulness of the attack. We must all 
have been struck with the absence of anything abnormal from 
an external examination of a knee subject to recurrent attacks. 

Now, what are the symptoms of displacement of the semi- 
lunars.'' The most constant symptom is a sudden inability 
fully to extend the joint; the cause of the displacement is strain 
thrown on the internal lateral ligament while the knee is 
fie.xed and the femur rotated inwards (Fig. 5). The force 
necessary in a first injury is generally great, tlie pain acute, 
and the victim, if an athlete, hobbles laboriously off the field 
v ith flexed Imee. He is afforded a certain degree of relief by 
his friends in the pavilion, who fully flex his limb and then 
extend. When he reaches home the practitioner finds a dis- 
ten c knee, painful to manipulate. The strain which is most 
painful IS that caused by stretching the structures on the inner 
^ ^ ot 1 le knee, and this is most acutely felt over the site of 
proportion of cases, even with the knee 
J < 1^1.’ ^ between the bones on the inner side can 

ob,amcd by manipulation. For several succeeding days 
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there will be pain on pressure over the articular edge of the 
tibia opposite the ligament, and, generally speaking, some pain 
between the bones on pressure to the inner side of the patella. 
In a fortnight or three weeks, and after rest and massage, the 
patient is by common consent allowed liberty to walk. As we 
shall see later, this liberty is a mistake and the outcome of 
very indifferent surgery. Days, weeks, or months may elapse 
when again a train of symptoms, similar in character, but 
generally milder in effect, occurs. Many successive attacks, 
some grave and followed by effusion, some so trivial as merely 
to incommode, mark retrogression. In nearly all cases there 
is a history of strain or injury, the initial displacement as a 
rule being the most severe, while in the constantly recurring 
case any eversion of the foot may give rise to the displacement. 
I have had occasion to operate but twenty-four times for an 
external semilunar, which in my personal work only repre- 
sents a 7 per cent, proportion. The reason the internal carti- 
lage is so frequently involved is dependent entirely on ana- 
tomical grounds. Being, as we have seen, more firmly fixed 
by ligamentous attachments than the external, there is not the 
give and take about it which is found in the less controlled 
external cartilage, especially in the rotatory movements of the 
joint. Again, in the normal relation of femur to tibia the line 
of force is carried through the inner side of the knee; this is 
further emphasized by the abducted position of the foot which, 
if exaggerated, produces outward rotation of the leg. An- 
other reason may be found in the fact that owing to the shape 
of the internal articular surface of the tibia the internal con- 
dyle of the femur can glide backwards on the tibia; thus the 
range of internal rotation of the femur on the tibia, which is 
a direct strain on the semilunar, is greater than that of external 
rotation. 

Out of 1 17 cases operated upon (1906, 1907, 1908) for 
injury to the cartilage in which a lesion of the disc was found — 

S3 were torn from their anterior attachment. 

16 were split longitudinally. 

8 were attached by the cornua and tom from the capsule. 
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7 were displacements of the posterior horns. 

12 v.erc fractured transversely opposite the internal lateral liga- 
ment. . 

S mere loosely bound circumferentially ivith no other appreci- 
able abnormality. 

S had undergone changes in the loose anterior extremity of the 
semilunar of a nodular type, some being as lumpy and large 
as a pea. 

3 cases exhibited no trace of the cartilage. 

2 cases showed the anterior part doubled and adherent to the 
posterior part. 

In the remaining- cases it was difficult to classify the in- 
juries; some cartilages were so friable as to tear when grasped 
with the forceps and others presented fringed edges. 

Apart from slipping, the most constant symptom of in- 
jured semilunar, in over 400 cases operated upon where the 
lesion was present, was localized pain on pressing over the 
injured spot. This was felt for fully a month after injury. 
It is best elicited while the knee is flexed, when pressure be- 
tween the bones can be more effectively made. Locking was 
found in less than half the cases. Effusion was present in 
nearly all cases after the primary injury, and lessened or dis- 
appeared in proportion to the ease and frequency with which 
further displacements occurred. In one case where. operation 
was refused for a long time, and where the patient had for 
three or four years slipped his knee several times a week, barely 
any inconvenience was experienced beyond a sort of rocking 
in the joint. He had no effusion, and consented to be operated 
tij)on only because he was going abroad on a sporting expe- 
dition. The anterior part of the internal semilunar was frac- 
tured and displaced into the intercondyloid notch, while the 
e.xternal cartilage was detached in front. In other cases where 
the symptoms were often acute, barely any lesion except a 
looseness of tlie moorings could be found. In five cases where 
liic symptoms — generally historical — pointed to injury of the 
e.x'tcrnal cartilage, the lesion was found on the inner side. In 
tvo cases operated upon since 1908, the internal cartilage was 
found on the outer side of the joint. 

•'is mentioned, during the years 1906-1908, I found 117 
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demonstrable lesions of the semilunar cartilages. During 
those years, however, I opened igo joints with symptoms of 
derangement. In 30 I found thickening and irregularity of 
the structures about the ligamenta alaria. I found 9 cases of 
pedunculated fringes of a polypoid appearance. In 10 cases, 
I could find no lesion after careful search ; in 3 of these cases — 
to be referred to later — I found on subsequent operation that 
the symptoms were due to the behavior of a tendon over an 
osteoma, and in i to a small fracture irregularity on the fem- 
oral condyle. In 8 cases the starting signs of hypertrophic 
arthritis were present; in 9 cases there were isolated loose 
bodies, and in 4 cases, loose bodies attached by pedicle to the 
s)movial reflection. The remainder presented villous arthritis 
along the articular margin, lipoma arborescens and fibrous 
thickenings around the attachment of the anterior crucial liga- 
ment. In 20 of these additional 73 cases I expected to find 
injured semilunars, but was mistalcen. 

Many of the cartilages which I have removed at various 
periods had undergone changes which rendered them barely 
recognizable, — some were nodular and fibrous, some thin and 
frayed and some adherent to that part of the tibia on which 
they lay. The loose bodies are very interesting. They may 
be cartilaginous, bony, fibrous or fatty. When fibrous, they 
usually result from unabsorbed blood clot. The lipomata may 
be small or large, and develop in the synovial tissue, being 
attached usually by a pedicle. The larger lipomata are usually 
found to the side of the ligamentum patellae. Hypertrophy 
of the synovial villi is frequently confused with a damaged 
semilunar. The condition is much more common than is 
usually expected, and I have frequently met with it in explor- 
ing joints. It is usually primarily the result of synovitis, — 
frequently later, the cause of it. The whole joint may become 
papillomatous, or a few isolated fringes may be found gener- 
ally where the synovial membrane meets the cartilage. They 
are often pedunculated, may be found anywhere along the 
articular margin, and are composed of fibrous tissue, fat and 
blood-vessels. In spite of the difficulty of an accurate diag- 
nosis, effort should be made to differentiate. 
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Difperextial Diagnosis.— Injury of the internal semi- 
lunar is diagnosed by the acuteness of its onset, by the per- 
sistence of pain on pressure over the detached or injured area, 
by tenderness less pronounced over the inner side of the 
patella, and by a locking of the joint. The patient usually 
refers the pain to the front of the joint until pressure decides 
it for him. Irregularity is sometimes found along the articular 
margin and often a sense of discomfort when the tibia is ab- 
ducted and rotated out^vards, even when tlie toe lightly touches 
an obstacle. The history of the mode of production is helpful. 

Injur}' to the external cartilage produces a similar train 
of symptoms occurring on the outer side of the knee. 

Synovial Fringes . — The symptoms of the nipping of a 
synovial fringe are less acute in its primary occurrence than 
are those of a displaced cartilage. The pain is strictly local 
and is not participated in by the internal lateral ligament. 
Frequently a prominence may be found over the site of pain, 
and no matter how often the nipping occurs effusion follows, 
creaking in the joint is a frequent accompaniment, and often 
an obvious swelling occurs on each side of the ligamentum 
patcllrc (due to the chronic thickening of tlie infrapatellar 
pad). 

Loose Bodies . — Loose bodies can usually be found and 
isolated by the patient. They often lock the knee but only 
transitorily. The symptoms are sharp but not acute, and 
unless pedunculated they may be referred to different places. 
Effusions are common. 

Liponiata will sometimes lock the joint. There is often 
swelling about the low'er part of the patella and painless 
effusions. E.xercise rather than accident produces the symp- 
toms which are rarely acute, and pressure on the knee will 
produce no pain. 

Osteomata can be found by manipulation and by radi- 
Oj,raph). They sometimes lock the joint when a muscle or 
tendon becomes entangled. Such cases I shall briefly relate. 

Rnpturc of the crucials, of which I shall relate cases, is 
t c accompaniment of so severe an injury that otlier structures 
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participate in the general strain. The tibia can be made to 
glide in a to-and-fro direction, and when the knee is flexed 
lateral movements are free. If the lateral ligaments are torn, 
lateral movements in the extended position are also free. 

I am quite conscious that despite any amount of care in 
diagnosis, error is inevitable in a number of cases, and only 
exploration can give us accurate information. For some 
weird reason, on occasions all the symptoms may point to 
injury on the inner side and when an exploration is made no 
lesion can be found. One such case I shall relate. 

Case I. — A young man of firm muscular development re- 
ceived an injury in a football scrimmage. His knee locked and 
he was laid up in bed for three weeks. He complained of pain, 
as far he could recollect, both on the inside and on the outside 
of the patella. Five weeks later, when jumping over a ditch, his 
knee locked, but only very transitorily and he was able to reduce 
it. He complained of pain on the inner side of the joint over the 
lateral ligament. On three subsequent occasions something gave 
on the inner side of the knee, and when he consulted me, some 
weeks after his last attack, all tenderness had gone. I decided 
that the internal cartilage required removal, but when I explored 
it I quite failed to find any defect in its appearance or behavior. 
I examined for loose bodies or hypertrophied fringes, but quite 
without success. Thinking that perhaps a loose body might be 
found on the outer side, I explored that aspect of the articulation 
through a second incision. To my great astonishment, instead of 
a loose body I found that the posterior horn of the external car- 
tilage was doubled over and displaced forwards. Complete 
removal of this cartilage resulted in recovery. 

Case TI. — I shall relate another case to show how a displaced 
cartilage may not give rise to any typical symptoms. I saw a 
boy of i8 who periodically had effusions in his knee, accompanied 
by much creaking but no pain. Three years previously he fell, 
but gave no history of locking, and walked a mile home. Next 
day his knee was much swollen and for a fortnight he rested it. 
For three years this effusion continued, with short intervals. The 
knee felt stiff; it sometimes pained when fully extended, but 
never once did he feel anything give in the joint, nor was pain 



ROBERT JONES. 


f )^0 

ever referred, to any localized spot. Every variety of treat- 
ment had been tried and discarded before I saw him rest, splints, 
massacfc, e.xercises, electric baths — ^but all of no avail. I deter- 
mined to evacuate tlie joint by lateral incisions, and if necessary 
inject the cavity with iodine and alcohol. On entering the articu- 
lation and peering around, I saw the anterior end of the internal 
cartilage thinned and' detached and lying very flat to the inner 
side of the anterior crucial ligament. I removed the cartilage 
and evacuated the contents of the joint. Movement and massage 
Y.-ere started in a fortnight, and the patient made a slow but 
uninterrupted recover}'. 

I mention these two cases as being o£ considerable clinical 
interest in order to emphasize difficulties of accurate diagnosis. 
It must not be thought, however, because of these very excep- 
tional cases, that it is useless to attempt classification. On the 
contrary, the case where a diagnosis is difficult or impossible 
is the exceptional case. 

Tile most common injury to the knee joint is a sprain or 
rujilure of the internal lateral ligament. As we have seen, 
this should not be mistaken for a slipped cartilage. In the 
one case a derangement is experienced, in the other it is never 
so. Next to the injurj' of the internal lateral ligament — 
whidi is often commonly called a sprained knee — injury to the 
inner cartilage is most frequent, and the problem of treatment 
must be solved. I maintain that a great distinction should be 
made between a primary and a recurrent luxation. I never 
operate in any but recurrent cases, and I have no doubt that 
were the first offence intelligently dealt with and at once, the 
proportion of such recurrence would be materially diminished, 
riiis may not be quite orthodox, but I cannot help feeling that 
it is quite true. Surgeons point to the thinned and battered 
cartilage, fractured here, displaced there and ask, “ What can 
mechanism do here? ” It is quite true! . A time comes when 
operative measures are inevitable, but that is only when carti- 
lages inefficiently reduced or far too frequently nipped, show 
tne evidences of their maltreatment. The first displacement 
vrill not be accompanied by any degenerative change, and the 
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knee will very often quite recover if appropriately approached, 
(a) Reduction must be absolute, (h) All movement of the 
cartilage must be checked until union of the torn structures 
is complete, (c) No lateral strain must be allowed until the 
torn or stretched internal lateral ligament has recovered its 
tone and strength. 

With regard to reduction it does not matter what method 
is employed provided easy full extension is secured. Too 
often,- more especially in badly displaced or protracted locking, 
the surgeon is content to acutely flex and extend the joint, 
and if at last, though full extension is not quite free, a back 
splint is applied and extension (which should be secured by 
manipulation) is brought about by pad and bandage, what 
probably happens is this : Reduction not being quite complete, 
there remains a slight obstruction to full extension, and the 
pad and bandage tightly compress the cartilage between the 
bones. Let us remember as we would an axiom, that we can 
only be assured of reduction when the knee can voluntarily 
be held in complete extension. It has been authoritatively 
stated that extension of the knee is often not possible because 
of bruising of the cartilage.^ I would venture to insist on a 
reduction in every recent case of which eas)’’ extension is alone 
the proof. I learned this lesson some years ago. A youth, 
subject several times before to slipping in his knee, came to 
me straight to the pavilion from the cricket field. His joint 
was locked at an angle of 40 degrees. I put the limb through 
the orthodox manipulation, and it came nearly straight. I 
tried again with a similar result, and felt inclined to be content. 
“It is not in,” he said, and, humiliated, I strove in public for 
five minutes, -when, without any objective sign he cried, “ Now 
I am right,” and the knee could forthwith be held extended. 

In reading text-books one would conclude that the reduc- 
tion of a displaced semilunar is the easiest possible routine. 
This is a deduction based on very limited experience, for some 
cases are specially difficult to reduce. In the majority of in- 
stances, reduction is easily effected ; in a few recent cases it is 
difficult; in some old cases it is extremely troublesome, "What 
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is the best routine manipulation? Acute flexion, lateral devia- 
tion and rotation inwards and full extension. Acute flexion is 
always painful, but it is the only position where internal rota- 
tion of the tibia is most free; lateral deviation separates the 
bones which hold the cartilage, and full extension allows of 
readjustment and places the limb in such a position as to permit 
of accurate union of the internal lateral ligament. 

Retention of the Cartilage in a Fixed Position. — 
Tin's can only be secured when the limb is fully extended. 
In all rotary and lateral movements of the joint the cartilages 
participate. It follows, therefore, that both these movements 
should be prevented if we are to strive for accurate union of 
the tom attachment to the cartilage. Rest of the limb in a 
fully extended position is therefore indicated, and rest should 
be accomplished in bed so long as effusion lasts. Do not let 
us forget that a joint distended with fluid relaxes by elongation 
of all the protective soft structures of the joint, and the more 
rapidly we attain absorption the more we avoid a prolonged 
weakness. When all fluid is absorbed and the knee resumes 
its normal aspect, we proceed to the next stage. It may be 
days, it may be weeks ; if slow, massage may help, but under 
no conditions must flexion be allowed. Flexion, as we have 
seen from the anatomical conditions, interferes with the moor- 
ings of the cartilage and the integrity of the lateral ligaments, 
both disturbances quite inimical to union of the torn struc- 
tures. The third indication is to prevent for a prolonged 
period lateral deviation of the joint. We have seen that in 
derangements of the cartilage strain or rupture of the internal 
lateral ligament is a necessary incident; it follows,' therefore, 
that during recovery no lateral strain should be thrown upon 
the knee. 

Sir William Bennett ^ and Mr. Whitelocke ® in their inter- 
esting monographs differ from me in my conclusions regard- 
ing the prevention of lateral strain. Although the latter 
avitiior agrees that early rest, “ from theoretical considerations 
<1 seem only reasonable and common sense,” he 

adds, (hat (he cases treated by shorter methods and with 
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movements from the first are to say the least no more liable to 
recurrence.” In my opinion, a short splint, devised merely to 
prevent flexion and lateral deviation for the first few weeks, 
offers the only logical hope of recovery to the injured struc- 
tures. Afterwards massage and exercises can be assiduously 
employed. 

One of the simplest methods of preventing strain upon 
the internal lateral ligament is to walk upon an inverted foot 
with inturned toes. Seeing, as I do, a great number of cases 
of rickets, I am in the habit (when treating a genu valgum 
in an early stage) of insisting that the patient should walk with 
parallel feet, so aided by altered boots that the body weight 
is deviated from the inside to the outside of the tarsus. This 
throws a slight strain upon the external lateral ligament, and 
enforces pressure upon the inner articular surfaces of tibia and 
femur. So effective is this pressure that it generally suffices 
in a few months to correct the deformity. You can under- 
stand, therefore, what an important ally we have in so simple 
a measure to relieve the injured internal lateral ligament from 
strain. 

In cases whei'e the cartilage becomes displaced at frequent 
intervals I order an alteration in the heel and sole of the boots. 
The heel is elongated and raised on its inner side, and the inner 
side of the sole is fortified by a small wedge of leather. When 
the patient stands in such a boot the foot is inverted, and 
the lateral strain which is needed to displace the cartilage is 
avoided. If, in addition to this, the young athlete be told 
to walk with an inturned toe, and to run pigeon-toed, strain is 
inevitably thrown upon the external lateral ligament, while 
the internal lateral ligament is protected. Although immun- 
ity from displacement cannot be assured by this device, it 
materially lessens the tendency to its occurrence and becomes a 
valuable asset amongst our remedies. In addition, a splint 
must be employed. 

In those cases where operation is not advised, or is re- 
jected, a splint is indicated, so devised as to prevent lateral 
strain upon the knee, and to allow free movement. In all 
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recurrent cases which do not need operation, and in all cases of 
first displacement sufficiently recovered for flexion to be 
allowed, one orders a splint, alters the boot for the purpose 
of inverting the foot, and disallows walking except witli 
parallel feet and running except with inturned toes. In addi- 
tion to this, the quadriceps, as the guardian muscle of the knee, 
must be energetically massaged and otlierwise kept fit and 
strong. I\iay I once again emphasize the importance of ade- 
quately treating the first displacement, and of insisting that if 
the treatment is conducted on the lines I mention quite a large 
pioportion of cases will make excellent and permanent recov- 
ery. The recovery depends upon complete reduction and unin- 
terrupted union and consolidation of both the internal lateral 
ligament and the ligamentous moorings of the cartilage. In 
operating, as we so often do, on old injured cartilages, we are 
apt to be unduly biased when we see their thinned and bat- 
tered edges. This condition can only be the result of frequent 
injury, and should not discourage us in the mechanical manage- 
ment of a first slip. I have at the present time many athletes 
playing tennis, football and cricket who have undergone a 
rigid mechanical treatment for undoubted displacement. 

The question will be naturally asked : “ What are the indi- 
cations for operation ? ” I shall try to define my attitude in 
regard to mechanical and operative treatment. 

In the first place, I refuse to operate in any case I see early, 
the subject of a first derangement. I discourage operation 
in those recurrent cases where the symptoms are transient and 
not followed b}' irritation of the joint. I strongly urge oper- 
ation in those cases where a recurrent displacement is at times 
followed by acute symptoms. I advise it in all recurrent 
cases where a strenuous athletic life is a means of livelihood 
o* a physical necessity. I think operation absolutely impera- 
ti\ e in the case of men \vho work or stand in dangerous places 
and Avhere a yielding of the knee may lead to serious conse- 
quences. Practically age has no influence over me if the 
indications I mention are present. I have operated upon a boy 
of fifteen and a woman of fifty-four. 
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Is there any danger apart from periodic trouble in a slip- 
ping semilunar? I can clinically support Mr. Arbuthnot Lane ” 
when he says it may prove the exciting cause of tubercle. 
Frequently I have examined patients with tubercular knees and 
patients with rheumatoid arthritis whose early history was 
associated with internal derangements of the knees and in 
several cases of badly recurring injuries I have found some- 
times congestion and sometimes erosion of the bone and carti- 
lage upon which they rested. One case to which I shall refer 
bears upon the point. 

Case III. — Some eight years ago, a youth, aged 19 years, con- 
sulted me concerning a cartilage which two years previously 
became detached. Several recurrences took place, some of them 
followed by synovitis and enforced rest in bed. I urged removal 
of the cartilage. The youth, however, persistently refused my 
overtures and only grudgingly and spasmodically wore the splint. 
In less than eighteen months I noticed that one of the attacks left 
him with a thickened and sensitive knee, which in time refused 
gradually to extend fully. At the present time he has recovered 
from a typical tubercular knee, firmly ankylosed. 

This case is specially interesting to me as I have been able 
to watch the development from the beginning. Another case, 
a man aged twenty-five years, a boilermaker, sprained his knee. 
Later he became a frequent patient, with slipping internal 
semilunar. Three years after, creaking and swelling of tlie 
joint led to the suspicion of the hypertrophic variety of rheu- 
matoid arthritis, which radiography fully confirmed. Of two 
cases, carefully watched, each refusing operation, one resulted 
in rheumatoid and the other in tubercular change. I would 
suggest, therefore, that this danger should be kept well in 
view, and that patients with either a tubercular or rheumatoid 
diathesis subject to recurring derangement should early be per- 
suaded to have the exciting cause removed. 

Is operative treatment invariably successful? In the great 
majority of cases a perfect recovery may be predicted; in a 
certain small percentage of cases the symptoms recur. The 
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recurrences ^vc^c fur more numerous some few yeurs IducIcj 
when the cartilages were sewm to the tibial attachments. The 
same causes whicli accounted for the initial displacements pro- 
duced the recurrence. Since it is customary to exsect' the 
cartilage other causes than a displacement must be searched 
for in answer to symptoms. It will then be discovered that 
the so-called recurrence is due to an overlooked accessory fac- 
tor in tlie production of the symptoms of derangement. I shall 
illustrate this by very briefly referring to cases. 

Case IV. — A young woman of 24 complained of a locking 
which was referred to the outside of her joint. It had recurred on 
several occasions, was sometimes accompanied by pain and some- 
times followed by effusion. On occasions the slipping was not 
accompanied by locking. On opening her knee joint the external 
semilunar was found torn anteriorly, and I removed the anterior 
half. A month did not elapse before slipping again occurred, and 
on careful enquiry as to locality no reliable history could be 
obtained, I therefore opened the knee from the inner aspect, as 
I felt I should have seen any abnormality had it been present on 
the other side at my first operation. Floating by a thin pedicle 
a small fibrous nodule presented, which was removed with 
scissors, and the knee soon recovered its normal function. 

Case V. — A miner of about 30 complained of a slipping in his ■ 
joint, sometimes accompanied by locking. There was always sen- 
sitiveness over the articular border, between the patella and the 
internal lateral ligament. There was often effusion. On opening 
the joint I found the anterior portion of the semilunar abnormally 
free, but apparently not detached. Having several times found 
a similar condition, for which I exsected the cartilage with 
restoration of normal functions, I exsected here, and for some 
months no symptoms were experienced. Later, however, quite 
similar symptoms were complained of, and pain, again referred to 
the inner side of the knee. I followed the line of the old scar and 
searched for a cause. I was almost closing the wound when 
internal rotation of the tibia dislodged a loose body which shot 
out of my wound. 

Both these cases illustrate the danger that more than one 
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mechanical defect may exist in a joint, and the removal of 
nierel}'- a part of them will not cure the patient. We must 
therefore carefully inspect a joint when it is opened, to make 
sure that we have attacked all those elements likely to give 
trouble. 

Loose Bodies. — As early as 1803, according to William 
Hey, successful removal of these bodies was performed, but 
one learns from the account of Larrey'^ how dangerous an 
operation it was. In 1861 he collected 169 operations from 
the time of Ambrose Pare for simple removal of these bodies. 
1 31 by direct and 38 by indirect or subcutaneous incision. By 
the direct method 99 were cured — several with ankylosis, 5 
failed and 30 died. By the operation in two stages 19 were 
cured, 15 failed and 5 died. 

I have already referred to the similarity in symptoms be- 
tween these cases and injured cartilages, and suggested points 
for differentiation. 

One has met quite a large variety of loose bodies in joints, 
some derived from organic changes, sometimes in connection 
with the hypertrophic type of osteoarthritis, sometimes due to 
detachment of cartilaginous or bony structure, others intro- 
duced from without. For quite a long time a young woman 
puzzled all whom she consulted, for intermittent effusions, 
locking of the joint but hardly any local tenderness on pressure. 
She often walked a mile with barely appreciable discomfort. 
When we X-rayed her knee (Fig. 6) it was found to be full 
of needles, which I removed by a large flap incision. The 
patient, who was a wilful neurotic, delighted in surreptitiously 
introducing needles into her joints. She is now quite recov- 
ered and doing hard work. 

The treatment of loose bodies of whatever kind is their 
removal. It is quite true that they sometimes become fixed 
in a harmless place, but it is hardly worth our while to wait 
for this. If the body can be localized and fixed this is a very 
simple matter, and the operation will be described later. If 
it cannot be localized it is probably pedunculated, and the sur- 
geon generally finds it when the operation has been performed 
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in the expectation of finding slipping semilunar — indeed, the 
symptoms are identical. In such a case it will nearly always 
be evident, even by the small incision we make for a semi- 
lunar. Often large numbers of bodies pour out of the wound, 
some as small as mill.et seeds and others quite large and 
irregular. 

DERANGEiMENTS OF THE KneE DUE TO ExOSTOSES. 1 

have many times operated upon j'oints that became locked or 
obstructed by the slipping of muscle or tendon oyer exostoses. 

In one instance (Fig. 7) an athlete on several occasions was 
suddenly pulled up while running, with a pain at the upper part 
of his popliteal space with sometimes considerable swelling. An 
X-ray revealed a pedunculated exostosis which occasionally 
obstructed the vastus. It was surrounded by a bursa, inflamed 
and containing fibrous masses. 

Fig. 8 is a type of one of four cases and will serve as a 
clinical picture of the rest. The patient, a youth, comes with 
the history of a knee which slips at the back. It nearly always 
occurs when active or unusual exercise is being performed. 
The knee sometimes completely locks, and in such a case is 
often difficult to reduce. Generally, however, it is as one 
would expect a sense of discomfort and slight slipping which 
prevents whole-hearted athleticism, and frequently the patient 
falls, gets up again, feels the back of his knee and off again 
he runs. Sometimes it is the biceps which is hampered, at 
other times the inner hamstrings, and in one instance I removed 
a pedunculated exostosis which constantly became entangled 
with the outer head of the gastrocnemius. Fig, 9 shows an 
osteoma which ceased to trouble when it fractured. The frac- 
ture never united and the osteoma is now considerably reduced 
in size. Fig. 10 shows a flattened osteoma which gave rise to 
symptoms suggestive of inner semilunar, really due to its 
contact with the sartorius and semitendinosus, and the 
osteoma shown in Fig. ii also obstructed tendons. More 
rarely symptoms may arise from sharp exostoses over 
the adductor tubercle, as shown in Fig 12. Usually there 
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should be no difficulty'. in making- a diagnosis in these cases,, 
more especially if an X-ray photograph be available. Xhe, fact 
is, however, that osteomata are not associated with knee de- 
rangements because they so often exist giving rise to no symp- 
toms. Fig. 23 shows a most interesting osteoma which con- 
stantly became involved in the fibres of the quadriceps. ' Re- 
moval of these masses should be performed even in the grow- 
ing epiphysis if they give rise to symptoms, and care should 
be taken to make the removal complete. 

The Snapping or Clicking Knee. — A condition very 
puzzling, hut one which most have probably encountered, is a 
loud click on acute flexion and sometimes on complete exten- 
sion. This condition has been described as “trigger knee,” 
because of its characteristic snap. It is most frequently exper- 
ienced when extension is all but complete. You place your 
hand upon the patient’s knee and ask him to extend his joint; 
this he does almost perfectly until about 170 degrees, when 
the remaining distance is performed suddenly accompanied 
by a click and usually an outward rotation of the tibia. The 
cause is difficult to explain and is generally ascribed to a dis- 
turbance of the movement of the external semilunar, which is 
successively caught and freed between the joints. Two cases 
I operated upon may throw some light upon what the surgeon 
may sometimes expect to find. 

Case VI . — A bank clerk not given to athletic sports presented 
such a knee. He complained of a sense of insecurity, more, he 
said, imaginary than real, and he told me that his health was 
undermined because of the nervous irritation it caused. The 
click, though most uncomfortable, was not accompanied by , pain 
and never by e-ffusion. He refused the suggestion of mechanical 
treatment, and I explored his joint. I was desirous of not open- 
ing his joint by a large anterior flap, and without any real reason 
I entered it from the inner instead of from the outer side. At 
once the cause was apparent. Tapering from the anterior portion 
of the cartilage and attached by a cartilaginous pedicle was a 
chrondrous structure the size and shape of a flattened pea. It 
lay loose just on the inner side of the anterior crucial ligament, 
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not so far back as the spine. On extending the joint the click 
was lieard, but I could not, of course, see exactly what occurred. 
I removed the anterior portion of the cartilage, the tadpole end- 
ing, and I was able at once fully to extend the knee without the 
occurrence of the sound. There was a distinct wearing of the 
cartilage over the short track traversed by this nodule. The 
patient made a complete recovery. My second case very closely 
resembled the first. Clicking on extension of the joint was con- 
stant but not complained of. Periodically, however, the joint 
locked, and it was for this reason I was consulted. The locking 
was on the inner side, and I therefore approached the joint from 
this aspect. The anterior portion of the cartilage was thin and 
cordlike, quite detached and ended in a thickened extremity 
On removal of the cartilage, the clicking disappeared, and the 
patient also recovered the proper function of his joint. • 

I shall be very interested in future cases where this puzzling 
symptom is present. The mechanical treatment of such a con- 
dition consists in the application of a splint which, while 
allowing movement of the knee, prevents its full extension. 

Some years ago I operated on two cases, where a clicking 
could be felt at the back of the knee. In both instances it was 
due to the slipping of the semimembranosus tendon over a small 
tibial exostosis. In both cases the disability was frequent but not 
constant, and at times weakness and soreness were present. 

A third case was both interesting and instructive. A man, 
.•el. 24 years, complained periodically of a locking knee. The 
locking was accompanied by scarcely any pain, and it seemed to 
take place in the popliteal space, never in front of the joint. 
Generally there was no great difficulty in releasing the leg; the 
patient by very rapidly flexing the limb at once freed it. On 
occasions, however, the locking was very complete, and the knee 
would remain flexed for some time until medical aid arrived. 
An exostosis could be felt just above the insertion of the biceps 
tendon, which when removed was found to be bicornate, like the 
letter \ , and the tendon sometimes slipped over the whole of it 
<.nd at others was received between the horns. In each of these 
rases, removal of the exostosis remedied the defect. 
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FRINGES AND INFRAPATELLAR PADS OF FAT. 

In 1906 to 1908 inclusive I operated upon 51 cases which 
would come under this division, in which I do not count early 
cases of rheumatoid arthritis. -In 30 cases the condition was 
directly associated with the infrapatellar pads, and in none 
did I discover any connection with the suprapatellar pads. 
The condition has been described by several writers, including 
Hoff a ^ and Tenney.® The latter writer refers to two types — 
one occurs in the case of very fat folk where the thickening 
is due to the same causes as the general ^lipomatous condition. 
In this type the intra-articular masses shrink as the fat is 
absorbed in other parts of the body. In the second type the 
disability is associated with the young and athletic. 

My experience of the condition is of long standing, and I 
will relate a case which will serve as an example. 

Case VII. — young footballer lost his place in his team 
because of recurrent effusions after hard games. On the first two 
occasions the initial symptoms simulated dislocation of the semi- 
lunar without locking, but often no derangement could be noted 
and effusions were present without a knowledge of injury. At 
times he experienced a feeling of weakness in the quadriceps, 
which sometimes allowed him to fall when running down hill and 
restrained him from doing his best work. I saw him twice with 
the effusion and once during the recovered stage. At no time 
was pain complained of over the lateral ligaments nor tender- 
ness over the articular margin, symptoms which are so character- 
istic of semilunar trouble. On pressing upon the patella while 
the knee was fully flexed and continuing the pressure during the 
act of extension a sense of discomfort hardly amounting to pain 
resulted. There was a marked thickening on each side of the 
patella. The recurrent effusions, the nodular firm swelling at 
the sides of the patella with the occasional yielding referred to 
the quadriceps suggested changes in the infrapatellar pads of 
fat. An operation revealed this condition and with a long curved 
scissors the pad was removed, w'hen several small tabs compressed 
at their extremities revealed the mechanism of the lesion. 

Fibrous hardening of the mass and the presence within it of 
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traces of old hemorrhage were found on making a section of the 
fatty mass removed. 

The patient was later able to resume first-class football with- 
out discomfort or sense of weakness. 

This case is typical of most of the otliers excepting that in 
some cases where the tabs are elongated, more pronounced 
symptoms of derangement predominate over tlidse of synovial 
irritation. In most of my cases the pad presented remnants 
of old hemorrhages, doubtless the records of separate previous 
injuries. 

Frequently one finds in connection with this condition an 
ccdematous fibrous state of the synovial membrane, especially 
in the pouches, and it may be necessary to enlarge the incisions 
to remove the masses in the same way as one removes the pads. 
An X-ray photograph will often reveal the fibrous changes in 
the intrapatellar pads and also the semilunars (Figs. 26, 27, 
28). 

RUPTURE OF ONE OR BOTH CRUCIAL LIGAMENTS. 

This is a very serious accident, and one includes tlie old 
ununited rupture amongst derangements because it involves 
the joint in abnormal movement. When one considers the 
excellent recovery which sometimes follows a complete dislo- 
cation of the knee, one realizes that recovery of useful union 
of the crucials should be expected. Some years ago I was 
called to the country to amputate a gangrenous limb resulting 
from an unreduced backward dislocation of the femur. On 
opening the joint afterwards complete rupture of the crucials 
was displayed. I have had under my obsen^ation several cases 
of dislocation of the knee. It is usually a forward displace- 
ment of the tibia due to forcible hyperextension. Several 
cases exhibited the opposite deformity, in some the head of the 
tibia lay behind and above the articular line of the femoral 
cond3’les. I have met with one case of lateral displacement of 
the knee, unaccompanied by fracture. My recollection of most 
of these cases is that useful recoveries resulted although rup- 
ture of the crucials must have occurred in -all. At times, how- 
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INTRAHUMAN BONE GRAFTING AND REIMPLAN- 
I TATION OF BONE. 

BY SIR WILLIAM MACEWEN, F.R.S., 

OF GLASGOW 

Regius Professor of Surgery in the University of Glasgow. 

Intrahuman bone grafting is sometimes necessary to 
^lake good osseous defects brought about by disease or injury. 
Yillowing case in which the greater part of the shaft of 
(imerus was restored by intrahuman transplantation 
ttd thirt}'- years ago, and as the boy who was then oper- 
al is now a man in regular employment, the details of 
a^.re here presented in their entirety. Besides that case 
uhers are mentioned, — one illustrating human reimplan- 
pf the flat bones of the skull and two of restoration by 
/antation .of human jaw bones. In both of these 
Mie operation was performed for the removal of marked 
mity as well as to restore the function of the mandible. 

mrth case is referred to as a note. 

^ese cases are. quoted as examples of many others in 
^feone grafting and transplantation of bone has been suc- 
M perfonned by me. It is to be noted that the perios- 
'^ays no part in the bone reproduction after transplan- 
ts^ in the majority of the cases referred to the perios- 
^)t transplanted along with the bone. 
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lutrahninan Transplauiation of Bone. Experiment, and Result 
Thirty Years After— 'W. C., aged 3 years, was admitted into tlie 
Royal Infirmary', Glasgow, under my care on July 17, 1878, in an 
emulated and "exhausted condition from suppuration in connec- 
tion with necrosis of the right humerus, evidently from osteo- 
myelitis. 

" He presented the appearance of a much neglected child. The 
right arm was greatly distended and fluctuant from shoulder to 
elbow. An incision gave vent to fourteen ounces of thin, fetid 
pus. When tlie abscess was evacuated, the shaft of the humerus 
was found to be totally necrosed and already separated from its 
head near its epiphyseal junction. At the condylar epiphysis 
crepitation was likewise elicited. The bone was dark colored and 
fetid. 

The arm was dressed and the patient was placed on a gener- 
ous diet and otherwise attended to, in the hope that his strength 
might improve and that he would thereby be placed in a better 
condition for the removal of the necrosed shaft. Notwithstand- 
ing the treatment, the daily discharge of fetid pus was great, and 
as the amount was not much lessened at the end of three weeks, 
it was considered advisable to remove the source of irritation. 


This was done about nine weeks after the onset of the disease. 

Tlie exposed loose bone was divided near its centre \v' 
parts which were consecutively withdrawn. The two 
removed comprised the whole humeral diaphysis. The 
tube which remained was covered with a thick layei O/jl 
tion tissue which was soft throughout except at 
extremity, where the finger introduced into the tunnel' de^' 
rough, osseous plaques of bone. This tunnel was stuffec/ 
carbolized lint and the arm was fixed on a splint. The 1 
left by the withdrawal of the bone gradually coalesced frov 
epiphyses toward the superficial openings without the fornl 
of new bone, except for a short distance from the head o\ 
humenis, where about an inch and a half of shaft had fo:\ 
three months after removal of the dead shaft. / 

Four months after the removal of the necrosed diapir 
spike-like terminal extremity was found attached to the pi 
portion. The measurement from the acromion process to ^ 
of this tapered process was two inches. From the 
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ever/ where union of the ligaments has not resulted an opera- 
tion may be needed. Such cases have been reported by Mayo, 
Robson,® Battle and by meM 


Robson’s case is interesting, being the case of a miner who met with 
a severe accident in 1902, being buried in earth, and sustaining, amongst 
other injuries, a fracture of the leg and of ribs. After many weeks in 
a country hospital he was admitted into the Leeds Infirmary with a 
swollen knee. When the muscles were braced up the bones were in good 
position, but as soon as the muscles were relaxed the tibia fell back 
until stopped by the ligament of the patella. By manipulation the head 
of the tibia could be brought forward in front of the femur, and there 
was also free lateral movement It was decided that not only were the 
ligaments generally relaxed, but that the crucials had been ruptured. 
When operated upon both crucials were found completely torn from 
their upper attachments, the ends being somewhat shreddy. They were 
stitched in position by means of catgut ligatures, and some years after- 
wards when examined, the joint had almost wholly recovered its function. 


Although I have seen several cases where the diagnosis of 
rupture of the crucials, either anterior or posterior, was sug- 
gested, I have had an opportunity of operating upon only one 
case. 

Case VIII. — A barman fell down some cellar steps and 
dislocated his knee and for three weeks was kept at rest. He was 
then allowed to move about the house, and consulted me some ten 
weeks later. He had some pain in the knee, a little effusion, and, 
as he described it, “ no dependence " on the joint. It slipped 
about, creaked, and was only moderately useful, and that only 
when a splint was worn. On examining the knee, the leg could 
be rotated inwards, but not outwards. The patient complained 
of pain whenever the knee was hyperextended, this being possible 
to a very limited extent. The tibia could be slightly displaced 
forwards in extension. I opened the joint by a free anterior 
incision, dividing the patella ligament, and found a complete 
rupture of the anterior crucial and considerable reddening of the 
synovial membrane. I freshened the ends, which were very 
frayed, and as they could not be brought together I plaited some 
chromicized gut as in nerve-union. For six weeks the patient 
was kept in bed, and in eight months after tlie operation the 
stability and mobility of the articulation was secured. In the 
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early part of last year I examined a boy of 15 who fell in scaling 
rallies was caught by the foot and held head downwards. 
I cetecred a separation of a small piece of bone from the inner 
ferariaJ condyle at the attachment of the internal lateral ligament, 
ihere n-as free mobility in all directions. It was obvious 
hi addition to other lesions both the crucials were ruptured. 
IrmcHIiaation of the joint for two months and subsequent con- 
~:I of the lateral ligaments resulted in a good recovery. 

Vde may, I think, conclude that rupture of the crucials 
£5 not an uncommon incident in dislocations of the tibia and 
c±er grave lesions, and that it is amenable to mechanical 
treatment if such treatment be sufficiently protracted. In old, 
neglected cases tlie gliding tibia is the characteristic derange- 
ment. If the anterior crucial alone be ruptured or elongated, 
the leg can be displaced anteriorly, it may be hyperextended, 
and it can be rotated inwards. 

If the posterior or stronger ligament be similarly injured, 
tl:e tibia can be displaced posteriorly. If both are ruptured, 
the tibia can be moved backwards and forwards, and if the 
Imee be flexed outward rotation of the tibia is increased. 

DERANGEMENTS DUE TO SMALL BONY SEPARATIONS. 

On six occasions I have removed small portions of bone 
which have remained prominent after injuries to the femoral 
condyles. Three of these pieces were found lying in front 
''t me anterior crucial firmly attached — two were attached to 
tile internal condyle and one piece embedded in the centre of 
the infrapatellar pad (Fig. 14). I have frequently met with 
fracture of a small portion of tlie adductor tubercle and old 
standing unimited fracture of the tulicrclc of the tibia (Fig. 
15), while of separation of part of llu: liony attachment of the 
internal lateral ligament bolli at il.s femoral and tibial extremi- 
ties I have several radiographs. At limc.s these pieces of bone 
give rise to derangement, more especially separations from 
the adductor tubercle. Removal is obviously the only treat- 
ment. In recent separation of the adductor tubercle, it is well 
to nail it in position. 'The same may he said of fracture of the 
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tibial tubercle, which of course must not be confounded widi 
Schlatter’s disease, or partial separation at the epiphysis so 
common in boys. This fracture is sometimes followed by a 
thickening round about tlie insertion of the ligament (Fig. 13) 
painful to the touch. It is an osteitis which remains local 
and is most effectively treated by entering a chisel to the depth 
of half an inch. 

FRACTURE OF THE SPINE OF TIBIA. 

A rare and interesting derangement caused by fracture of 
the tibial spine came before me recently (Fig. 16). 

Case IX. — A man of about 40 years was thrown off a bicycle 
six months previously. He was laid up with severe effusion and 
was not able to fully extend his knee. When he consulted me, 
three months later, walking was difficult and recurring effusion 
took place, although attempts had been made under anaesthesia 
to straighten the limb by means of manipulation, splint and 
bandage, but with no success. The knee remained unable to 
extend by about 15°. An X-ray (Fig. 16) showed a mass of 
bone in the centre of the joint. 

On opening the knee by the incision which I adopt for semi- 
lunars I came down upon the tibial spine which was displaced 
backwards, carrying with it the anterior crucial ligament, but 
surrounded by a mass of fibrous tissue. I removed the bone, 
leaving enough adherent fibrous tissue to enable me to fix the 
anterior crucial. The result is a much stronger and more useful 
knee, which even yet cannot be fully extended. I have had no 
opportunity to search the literature for such an injury, but I 
cannot remember ever seeing a reference to it. 

RECURRENT DISLOCATION OF THE PATELLA. 

During the last two years I have operated upon twelve 
cases of this most troublesome affection which appears to the 
patient the most alarming of all derangements. Practically it 
always occurs on the outer side. 

The etiology of the displacement is suggested by the ana- 
tomical fact that the line of action of the quadriceps in the 
axis of the thigh differs from that of the patella ligament in 
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the axis of the leg (Fig. 17). When the leg is extended by 
contraction of the quadriceps the patella lying at the angle of 
the meeting of these two axes must be pulled outwards as the 
muscle and ligament attempt to form a sharp line. Indeed, 
there can be little doubt that displacement would be very fre- 
quent were it not for a second anatomical fact, viz, that the 
outer margin of the trochlear surface of the femur is so 
placed as to offer resistance to the outer deviation of the knee- 
cap (Fig. 4 b). In a series of cases published by Goldthwaite 
he drew attention to what I have frequently observed, that the 
tibial tubercle is displaced too much to the outer side, and in 
this way there is an increase in the angle of axis of the leg 
and thigh. If we alternately extend and relax the quadriceps, 
this lateral movement of the patella becomes obvious and we 
at once note the manner in which the trochlear surface of the 
femur checks displacement outward of the patella. As Gold- 
thwaite well says, “ If for any reason the line of pull becomes 
less direct or the articular ridge less perfectly formed; if the 
capsule be weakened by the distention following some acute 
injury; if the patella tendon be abnormally long, so that the 
patella is drawn above the outer edge of the trochlear surface 
of the femur; or if the joint can be hyperextended so that 
during the muscular pull the patella is lifted away from the 
femur — in any one of these conditions, the stability of the 
joint so far as the patella is concerned must be materially 
lessened.” 

The symptoms of slipping patella are obvious and fairly 
constant. The patient, perhaps rising from a chair, feels an 
excruciating pain in the knee and often falls. He is unable 
to move. The patella is found usually on the outside of the 
joint; effusion of fluid follows. In the recurrent case, if of 
long duration, no pain accompanies the displacement and no 
fluid is secreted. The reduction is easily accomplished. The 
leg should be first extended, the inner edge of the patella be 
elevated and passed back to its place. Patients nearly always 
complain of wealcness of the knees, and operative measures 
are sometimes needed to correct the disability. I have trans- 
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planted the tubercle of the tibia into such a position as to make 
the axis of - the ligament and quadriceps one. In genu valgum 
accompanied by displacement of tlie patella I have perfoi*med 
a femoral osteotomy and maintained a strong extension in a 
small child. I have cut down upon the inner side of the 

Pig. 17; 





capsule and seized it above and below by a pair of Kocher 
forceps. The forceps are simultaneously twisted and a longi- 
tudinal strip of capsule is plicated which draws the patella 
inwards ; this plication is freshened and stitched without open- 
ing the joint. In one obstinate case complicated by genu 
valgum I divided the femur above the joint, transplanted the 
tibial tubercle to the inner side, and plicated the capsule. The 
best operation, however, in the uncomplicated case, is that 
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devised by Goldthwaite, who splits the patella tendon, and 
after detaching the outer half, passes it behind the remaining 
portion and implants it to the inside of the patella tendon. The 
tendon is stitched to periosteum and to the expansion of tlie 
tendon of tlie sartorius muscle (Fig. 18), and in addition I 
plicate the capsule on the inner side. The operative treat- 
ment should only be advised in the really troublesome case. 

OPERATIVE TREATMENT OF SEMILUNARS. 

As I have said elsewhere, there can be no greater tragedy 
in surgery than to infect a knee joint in operating for a de- 
rangement. In my early days I experienced one such tragedy 
which ended in death. Although since then I have opened the 
Imee for mechanical derangement in considerably over 500 
cases, I always approach the operation with the most rigid 
care. Obviously the greatest precautions should be taken 
whatever operation be performed on any part of the body, 
still, the. slightest error in technic in removing irritant bodies 
from the knee will almost surely end in disaster. As Edmund 
Owen says, “ the knee joint leaves no margin for mistake,” — 
in this respect it is so different to the abdomen. Before our 
precautions were as careful as they are, I had several cases, 
perhaps five or six, with reddened skin which caused anxiety 
but ended well. In others I operated for tense and painful 
effusion. In no case was there any serious trouble nor any 
loss of subsequent mobility. 

Whoever undertakes to operate should be scrupulously 
clean; he should pay, not homage merely, to asepticism, but 
allegiance. I prefer to have the knee cleaned with soap and 
water night and morning for a full week and compresses of 
sterile water covered with mackintosh applied. On the even- 
ing before operation the knee is washed with ethereal soap fol- 
lowed by methylated ether, and is finally rubbed with biniodide 
of mercur3% -water and alcohol, i in 1000, dried with sterile 
wool, and a dry sterile dressing applied. On the operating 
table in the moming I conduct a final scrub with mercury and 
alcohol I in 500, quickly followed by a rinsing with sterile 
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water. The nurse, if she has to do with the sterilization of 
the knee, should be herself free from infected hands. She 
should not have touched a doubtful case for days. Both when 
the knee is washed and at a later stage, when chemically steri- 
lized, the nurse must wear india-rubber gloves, boiled for each 
occasion ; less than this is not enough.. The surgeon’s hands 
should be thoroughly prepared, first in running water and then 
witli spirit lotion. Ten minutes at least should be spent in the 
rougher cleansing before a germicide is used. When the 
hands are as clean as water and lotion can make them, tlie anti- 
septic conscience will still distrust, and the surgeon must make 
assurance doubly sure by wearing boiled rubber gloves. Every 
one in the theatre should have head and mouth well covered, 
and a sterile gauze screen should be placed between the patient’s 
face and the field of operation. 

For some time I have given over operating with the knee 
in such a position that it has to be further flexed during the 
proceedings. Unless the greatest care is taken, the cloths get 
shifted or air is introduced into the joint. All surgeons of 
experience will have noted this. To avoid this risk I begin 
the operation with the patient’s knee hanging at right angles 
over the foot of the table (Figs. 19, 20). To shift during the 
operation is to change the plane of the incision. The final 
cleaning of the knee takes place while the joint is flexed and 
tlie skin tense. Some thicloiesses of sterile gauze squeezed 
out of I to 1000 biniodide of mercury is wrapped round the 
joint and tlie incision is made through the gauze, the cut edges 
of which are fixed to the wound. The length of incision which 
practically always suffices is three inches, the incision into the 
capsule is much smaller (Fig. 20). Long skin incisions obvi- 
ously add to the risks, and are only very exceptionally needed. 
The incision should be slightly curved and extend from an inc 
within the lower angle of the patella to half an inch below t le 
tibial margin, curving more acutely at this point towar ® ^ ^ 
lateral ligament. The interior of the- joint is then inspected 
with the aid of carefully applied retractors. No less au on 
ties than Sir William Bennett ^ and Mr. Wlu'telocke advoca e 
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entering tbc finger for exploratory purposes. The finger 
should never enter tlie joint. Neither the surgeon nor the 
assistants should touch the wound with anything but sterile 
instruments. The sutures for the capsule should be handed 
on forceps and I usually make the stitches a blanket-stitch. In 
the flexed position, the best view is obtained of tlie interior 
of the joint and the cartilage can be well inspected. If the 
capsule plicates and hides the view, draw it outwards with a 
skeleton retractor which may be used to obtain a good view 
in any direction. The cartilage may be found in any position. 
It may be detached at its anterior extremity. It may be cir- 
cumferentially split; it may be completely fractured; it may 
be completely twisted; it may be firmly fixed but with frayed 
inner border; it may be nodular; the posterior part may be in 
front ; it may be attached at its extremities and free along the 
whole or part of its outer border; the anterior part may be 
ground away, or found quite loose as a separate body, or only 
the slightest movement may be possible, due to a loosening of 
its moorings. The examination, which should be gentle, is 
facilitated by a sharp or blunt hook. It is only necessary to 
remove the loose portion of cartilage, be it a frayed border, 
a circumferential tear or a detached anterior portion. Here I 
would offer a practical suggestion. Never pull upon the carti- 
lage nor cut when pulling; this detaches more, and to my 
knowledge is a cause of recurrence. Note the degree of de- 
tachment and go a short distance further with a knife cutting 
the cartilage clean across, and then complete the. incision along 
the outer border. Having removed tire cartilage, look for 
fringes, tabs or otlier possible agencies which may cause trouble 
in the future, and remove them. Stitching the cartilage should 
be an obsolete operation. If the cartilage is only slightly 
mobile and the history characteristic, it should be removed 
forthwith. 

During the operation, dabs taken directly from the sterile 
drum should cover the wound during any interval, and no dab 
should be used which has been exposed to the air. 

I never tie vessels, always use a tourniquet until the dress- 
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ings are bandaged, and never drain. I used to drain, years 
ago, but I consider it quite unnecessary, and an additional com- 
munication between skin and joint. The synovial membrane 
capsule and skin should be separately sutured and the sutures 
should not pass through the whole thiclcness of the skin. 

I now know no anxious moments, the skin never reddens, 
nor do I have trouble with effusion. 

The stitches are left in position for eight days, the knee 
kept slightly bent in a splint for the same period, or a few 
days longer, and then passive movements and massage are 
started. Special attention should be paid to the weak quadri- 
ceps and in from three to four weeks normal exercise should 
be allowed. 
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Rapid advances in our knowledge of the physiology and 
pathology of the thyroid gland followed on the heels of the 
early surgical experiences, showing the danger of total extirpa- 
tion of goitrous tumors which, after the example of Kocher 
and Reverdin, were being subjected to operation at the hands 
of many. In some cases an acute disturbance (cachexia 
strumipriva) supervened; in others, a chronic state of malnu- 
trition, which was soon recognized as identical with the condi- 
tion “myxcEdema,” to which Sir William Gull had called 
attention. 


These early clinical observations provoked studies which 
led to the discovery of the separate function of the thyroid 
gland and the parathyroid glandules of Sandstrom and Gley; 
to an understanding of the clinical manifestations not only of 
h)Ter- and hypothyroidism, but of tetany as well; to the 
mo em methods of partial thyroidectomy for cases in which 
/f liyperactive and to organotherapy for conditions 
e^ cient activity one of the triumphs of experimental 


-1 _ experiences will doubtless come to play a similar 

dkfurK tmtangle the complexities of the functional 

cannot origin. Surgeons, however, 

not ^ ^^to this new field too precipitously, 

gland— fo^ ^ reason of the peculiar inaccessibility of the 

ties but n resources will overcome these difficul- 

on account of the present uncertanties 
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in regard to its physiological properties. We at least should 
profit by the lessons taught us by the earlier experiences with 
the operations on tlie thyroid, undertaken before there was a 
full understanding not only of the clinical consequences of 
total extirpation but also of the double glandular function 
(thyroid and parathyroid). 

Surgery of the hypophysis up to the present time, with the 
possible exception of the case that I am about to report, has 
been limited solely to an attempt to remove tumors or to 
evacuate cysts originating either in the gland itself or in its 
immediate neighborhood — a period in the development of 
these matters comparable to the early chapter in the history 
of the thyroid when operations were restricted to the removal 
of goitrous cysts or tumors which were causing pressure 
symptoms. Beyond question, however, as was true of the 
thyroid, there will prove to be innumerable instances of more 
or less pronounced over-activity of the hypophysis, as well 
as cases of under-activity, unassociated with tumors; and it 
is necessary, before we can establish any rational basis for 
treatment, that we have a clearer understanding of the clin- 
ical manifestations of these states. This applies not only to 
surgical measures but to organotherapy as well, — for the 
administration of the gland or of glandular extracts, in the 
light of our present knowledge, must still be carried out most 
blindly. 

I shall endeavor in this communication ( i ) to state briefly 
the existing views in regard to the role of the hypophysis in 
disease; (2) to recount the few facts which are known coti- 
cerning the function of the gland; (3) to give the bare 
results of our own experimental work, which has served in a 
measure to throw light on the condition of hypophyseal defi- 
ciency (hypopituitarism) ; (4) to report a successful case of 
partial hypophysectomy for acromegaly (hyperpituitarism) ; 
and (5) to discuss the lines along which surgical measures 
must in the future be directed. 

I. Hypophyseal Diseases . — ^To review an old story, the 
peculiar symptom-complex to which the name acromegaly was 
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given was described in 1886 by Pierre Marie; and a few years 
later he expressed the view, based on the post-mortem findings 
in certain cases, that the malady was associated with a definite 
enlargement of the pituitary body, either a hyperplasia or an 
adenomatous growth. Since then gigantism has come to be 
regarded as an allied condition dating from youth and likewise 
associated with tumor or enlargement of the gland. These 
observations have been followed by innumerable reports, some 
of them confirmator}'’, others opposed to Marie’s view; for 
there have been cases of acromegaly recorded in which the 
hypophysis is said to have shown no pathological change, and 
a particularly large number of cases in which tumors of the 
gland or its neighborhood have been unaccompanied by symp- 
toms of acromegaly. 

A review of many of these latter reports, together with the 
study of certain patients seen in the clinic of Frankl-Hoch- 
wart, led Frohlich to the view that a certain definite syndrome 
associated with adiposity and arrested sexual development was 
characteristic of a number of these cases of hypophyseal tumor 
in which manifestations of acromegaly were absent. Renewed 
interest in the surgery of the hypophysis followed Schloffer’s 
proposal of a transphenoidal approach to the gland, and a 
few of these patients with this syndrome have since been 
operated upon by von Eiselsberg and others, with evident 
amelioration of the symptoms. 

As yet, however, there has been no corroborative experi- 
mental proof of the relation either of the syndrome of Froh- 
lich or that of Marie to any definite alteration of the gland — 
far from any determination as to whether such histological 
alterations as have been found represented a condition of 
o\ er- or under-activity. Indeed, I have been unable to gather 
from the writings of Marie and his associates whether, in the 
light of conjecture, they finally came to regard acromegaly 
as due to under-secretion or over-secretion of the affected 
gland or one of its subdivisions. 

In Hochenegg’s successful case of operation for acro- 
megaly the striking shrinkage of the tissues involved in the 
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over-growth led Stumme, who made the full report of the 
case, to the natural supposition that the condition represents 
one of hypophyseal over-activity comparable to the over- 
activity of the thyroid in exophthalmic goitre. However, 
the marked improvement which has followed similar opera- 
tions with partial extirpation of hypophyseal tumors asso- 
ciated with the syndrome of Frohlich in the absence of acro- 
megaly, has led to further confusion as to the actual part 
played by the pituitary body in these dissimilar states. 

2. Hypophyseal Function. — Marie’s clinical observations 
stimulated physiologists to a renewed interest in the gland, 
and it was found by Howell that the posterior lobe (pars 
nervosa) contained a blood-pressure raising principle and by 
Schafer that a substance producing diuresis was present in 
the same part of the gland. Here the matter has remained 
practically stationary so far as the results of injections are 
concerned. 

Since Horsley’s brief statement in 1886 to the effect that 
he had removed the hypophysis from a few dogs without 
appreciable effect, there have been endless reports of investi- 
gations on animals of various species by divers operative pro- 
cedures which have left the question of extirpation and its 
consequences a most unsettled one. Some have claimed that 
removal of the gland is incompatible with life; others that its 
loss has no effect on the physiological status of the animal 
whatsoever. A series of successful extirpations in dogs by 
a new operative method, however, has led Paulesco to empha- 
size again that the gland is essential to life; for after a total 
hypophysectomy all of the animals succumbed in the course of 
a few days to a definite train of symptoms (cachexia hypo- 
physeopriva) ; a fragment of the gland, on the other hand, 
was found to have been left in siUi in all of the animals which 
survived. 

3. Experiences zuitli Experimental Hypophysectomy. — In 
association with Dr. S. J. Crowe and Dr. John Homans an 
extensive series of observations has been made during the 
past year whicli has led us to fully support the main conten- 
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tion of Paulesco ; namely /that at least a fragment of the gland 
is essential to the long continuance of life. All told, there 
have been over one hundred of these operations on the canine, 
carried out by a method very similar to the bilateral crani- 
ectomy used by Paulesco. 

It is, however, upon the disturbed equilibrium of tlie 
animals tliat were observed for a long period after partial 
removal of the gland that I particularly wish to dwell. A 
number of these dogs, though kept under the same laboratory 
conditions as control animals, have in the course of a few 


months become excessively fat, and in every instance have 
shown marked atrophy of the organs of generation — a com- 
bination of symptoms, therefore, comparable to the clinical 
states of adiposity with infantilism described by Frohlich.* 
It may be added that these symptoms are associated with defi- 
ciency of the anterior lobe alone and seemingly bear no rela- 
tion to extirpation of the pars nervosa, though all the physi- 
ological activities of the gland hitherto recognized through 
injection methods are confined to this lobe. Alterations at 
le same time in the other ductless glands of the body are 
constant after these partial hypophysectomies. 
flowing the close interrelation of all of these structures- 
atters however, which cannot be touched upon here. 

exolahip^ remains to be 
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the opportunity has been given of sehing several cases, par- 
ticularly of hypopituitarism, many of them, in all probability 
unassociated with tumor. 

I have purposely refrained in this brief discussion from 
making comment on the neighborhood symptoms of tumor in 
the hypophyseal region, though our diagnoses in the past have 
largely depended upon their presence; for I especially wish to 
emphasize the fact that conditions of hyperpituitarism and of 
hypopituitarism of greater or less degree doubtless occur fre- 
quently in the absence of tumor — as frequently, in all proba- 
bility, as the corresponding disturbances in the secretory activ- 
ity of the thyroid gland. 

Had it not been for the presence of tumor or hypertrophic 
enlargement which definitely pointed out the seat of war it is 
improbable that we should have come to associate acromegaly 
or the syndrome of adiposity and sexual infantilism with a 
lesion of this hitherto obscure gland, particularly in view of 
the fact that our familiarity with its histological appearance 
in states of over- or under-activity is slight when compared, 
for example, with our knowledge of the finer anatomy of the 
thyroid under like conditions. 

Though it must be considered merely as a working basis 
at present, it is my impression that the cases of the group 
Marie, with hyperplasia or the adenomatous condition which 
he and Marienesco describe, represent a state of over-activity 
(hyperpituitarism) ; whereas the cases in the group Frohlich 
represent a condition of lessened activity (hypopituitarism) 
in consequence of invasion or compression of the gland by 
the tumor or cyst, on whose presence the diagnosis of the 
condition has heretofore rested. 

The natural explanation of the improvement in the symp- 
toms due to disturbances of glandular function (apart from 
the pressure or neighborhood symptoms) which has followed 
the evacuation of cysts or partial tumor extirpation in the 
cases of the Fi^ohlich type is, that remaining fragments of 
the anterior lobe have resumed their normal function, being 
relieved from pressure as a result of the operation. 
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therefore, that we have experi. 
mental evidence that a condition of adiposity with loss of 
activity or with definite atrophy of the sexual organs may 
follow the removal of a large part of the anterior lobe of 
the pituitarj'' bod3^ Hence it would seem probable that the 
syndrome Frohlich is likewise a condition due to hypopitui- 
tarism. 

Further, the experimental evidence is fairly conclusive 
that the sudden removal in its entirety of the epithelial lobe 
(pars anterior) of the hypophysis during a presumed state of 
health is incompatible with a lengthened maintenance of life — 
a matter of evident surgical moment in the treatment of hypo- 
pltyseal lesions. 

Finally, an additional case of operation for acromegaly 
in which, for the reasons which have been given, the gland 
was purposely removed only in part, will be fully recorded. 
It adds further support to the view of Stumme and the con- 
jectures made by others in the past that acromegaly (gigant- 
ism likewise) is a condition due to over-activity of the gland 
(hj'perpituitarism). 

4. Partial Hypophysectomy for Hyperpituitarism (Acromeg- 
aly). Case. — ^The patient, J. H., a farmer aged 38 years, kindly 
referred to me by Dr. Charles H. Mayo, entered the Johns 
Hopkins Plospital in March, 1909. He complained of frontal 
headache, photophobia, thickness of speech from an enlarged 
tongue, and increase in the size of the jaw, hands and feet. 

The family history is good and apparently has no bearing on 
the case. 

Past History. — Patient has always regarded himself as 
health}'. No illness recalled with the exception of mumps at 24, 
a severe attack of quins}'- at 32, whooping-cough at 33, and 
measles when 34 years of age. 

Pie has been married seven years and has one healthy child 
5 years of age. He is not impotent but has had little sexual 
appetite for a year or more — a condition which he attributes to 
lus discomforts. His average weight has been of late years 175 
pounds and he has gained about 10 pounds in the last few months 
despite his discomforts. 
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Present Illness . — ^About eight years ago he began to suffer 
from periodic headaches, which have increased in frequency and 
severity so that now the pain has become more or less constant, 
with exacerbations. It is referred to the depth of the head and 
often passes to the back of the neck, where there is considerable 
stiffness and an uncomfortable drawing sensation. Soon after the 
onset of the headaches he began to be troubled with photophobia^ 
particularly during the attacks of pain. Otherwise there has been 
no visual disturbance ; no history of scotomata, squint or diplopia. 
There has been no impairment in hearing, no olfactory or gus- 
tatory disturbance, no vomiting, no nausea. 

It was pointed out to him several years ago by his friends 
that his lower jaw arid lips were increasing in size. The subse- 
quent enlargement has been so gradual that the change has hardly 
been noticeable though he is aware that his entire head, his 
hands and feet have shared in the growth. Eight years ago 
he wore a number seven shoe and at present a number eight is 
rather too small and he requires a larger hat than formerly. 

He has had some difficulty with mastication, owing to the 
failure of the teeth to meet, but the face has not felt stiff and 
expressional movements seem normal. Speech has become some- 
what husky owing to the enlarged tongue. 

He complains of dizziness on resuming an erect posture after 
stooping; also of numbness and tingling of the hands and feet, 
which are cold and clammy. He suffers from cold, particularly 
in winter, when his fingers look like dead fingers.” During the 
past two years he has felt weak and worn out through constant 
pain, and has been pretty much confined to the house during the 
daytime owing to his photophobia. His bowels tend to be con- 
stipated ; there is no history of glycosuria or polyuria. 

Physical Examination. — A well-nourished, muscular man. 
The general color is dusky, cyanotic, possibly due to prolonged 
indulgence in antipyretic drugs. 

Head . — The characteristic features of acromegaly are evident 
in the accompanying photographs (Figs. 2, 3, and 9). The 
largest horizontal circumference of the cranium is 61 cm. The 
jaw is markedly undershot, although without widening of the 
mandibular arch. The teeth, as far forward as the second bicus- 
pids, meet fairly well, but from here the lower dental arch 
projects beyond the upper fully 1 cm., the possible diange of 
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position varying from 8 to ii mm. The mouth can be opened 
at the widest only 4 cm. and the subjective sensation of stiffness 
is marked. There is considerable projection of the supra-orbital 
arches, evidently due to enlargement of the frontal sinuses. 

Eyes . — Pupils are equal and react normally. The ocular 


movements are normal, though strong convergence causes dis- 
comfort. The sclera are slightly injected. The eyes are some- 
what tilted, giving a slightly Mongolian aspect to the face. A 
perimetric examination shows normal fields for form and color. 

Ears and hearing are normal, also sense of smell. The nose is 
large and broad, the lips thick. Nothing abnormal is shown in 
pharynx or tonsils. The tongue is large, thick and coated. The 
teeth are widely spaced (Fig. 3). 

^ The thyroid is not appreciably enlarged. A few small glands 
^ side of the neck and the epitrochlears are palpable. 

TViAr,.^- barrel-shaped, the costal angle about 85°. 

are ^fgement of the sternum, and tlie clavicles 

abnormallv”thiH^°”^!^^^+^^ ’unusual curvature. The chest is 
with prominent “ the uppers?"''-" shoulders 

luugs are negative end fere '1" •‘'"T 

in the palpable vessels. Noih;! t «'''dence of artenosderosis 
men, abdominal viscera or apparent in abdo- 

The hands and feet are Sr/S- 
spade-like appearance due to th^ ^ 

of the disease and shown by the ^ thickenings typical 

measurements of the fingers talj^ (Fig. 4). Elaborate 

circumference of the middle finge” t largest 

supple and strong, the nails normal ^ hands arc 
foot measures 26.5 cm. in length the^ ‘ ^it^out ridging. The 
toe being 10.5 cm. The soft tissues 

the face, feel dense as though distended ^ as well as of 

which, however, does not pit on pressure ^ oedema. 

The blood and urine are normal ; no n 1 
A lateral radiogram of the skull shows^T^^’ 
largement of the sella turcica (Fig. 5). Clearly ^ slight en- 
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During the twenty-four hours prior to the operation four 
15-grain doses of urotropin had been given. Possibly owing to 
the large tongue great difficulty was experienced in bringing 
about a state of surgical anaesthesia, and fearing complications 
from this source tracheotomy was performed. The trachea was 
exposed after division of the tlwroid isthmus and removal of a 
section of the gland for histological purposes. The trachea was 
found filled with frothy mucus, which doubtless would have given 
trouble during the course of the operation. Warmed ether 
vapor was subsequently administered through the tracheotomy 
tube which was inserted through a transverse opening made 
between the second and third cartilaginous rings — a form of 
opening most suitable for immediate closure. 

To prevent the entry of blood into the pharynx the posterior 
nares were then occluded with a sea-sponge held in place with 
a tape emerging from the nose in the usual way. The patient 
was then placed in the position of Rose ; both nares were swabbed 
with a small amount of 10 per cent, adrenalin solution, and the 
sella turcica was approached as follows : 

An omega-shaped incision (apparent in the photographs. 
Figs. 6 and 7) was made over the region of the frontal sinus, 
the lower legs of the incision converging toward the inner angle 
of the orbits whence they were continued down along each side of 
the nose to the lower margin of the nasal bones. 

With a perforator and burr primary openings were made 
entering the outer side of each frontal sinus; a communication 
was made between these openings through which a Gigli saw 
was passed, and the upper edge of the proposed frontal sinus 
flap was cut from within outwards. Then with Montenovesi 
forceps the lateral incisions of the proposed frontonasal flap 
were carried downward through the nasal bones to their inferior 
margin in correspondence with the original skin incision. The 
median septa were divided with a few strokes of a thin-bladed 
chisel and the flap, consisting of anterior wall of the frontal sinus 
with the divided nasal bones and overlying soft parts, was broken 
loose and reflected downward. 

The inner aspect of the enlarged frontal sinus, thus exposed, 
was roughened and contained many small mushroom-like, bony 
projections. The lining membrane appeared normal. 

The etlimoidal cells Avere then carefully rongeured away until 
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a mesial diannel possibly 2 cm. in diameter was made just below 
the ethmoidal roof and carried ivell back toward the posterior 
part of the nasal fossa. A head-light was then employed and 
the position of the sphenoidal cells easily determined. Their 
anterior wall'Avas broken down, and on tl:e upper and posterior 
aspect of their cavit}' the characteristic median projection of the 
sella turcica into these sinuses was easily detected. The thin shell 
of bone was chipped away with delicate strokes of a narrow 
chisel, exposing the spherical pocket of dura which envelopes 
the gland. This dural pocket was very tense and, judging from 
our experiences on the cadaver, was somewhat larger than 
normal. It was incised longitudinally and a considerable portion 
— possibly one-half of the exposed gland — was removed piece- 
meal with the aid of a delicate, long-handled curette. 

Two small cigarette drains of protective were placed from 
the region of the sphenoidal cells, one emerging from each nostril. 
The frontonasal flap was replaced and secured in position by a 
layer of buried sutures approximating the divided frontalis 
muscle and galea. .The tracheal wound was then closed without 
a drain, four fine black silk sutures being used to approximate 
the edges of tlie transverse incision, and another, later, for union 
of the divided thyroid isthmus. The sponge was then withdrawn 
from the posterior nares. 

At no stage of the operation was there any disturbing loss 
of blood, and at no time was the operator’s view submerged — 
possibly owing to the adrenalin. It was surprising to find how 
small an opening had actually been made through the ethmoidal 
region and how accessible the sella turcica actually proved to be 
after the landmarks had once been well determined. 

The urotropin was continued for several days after the opera- 
tion and there were no postoperative complications whatsoever. 
The external wounds healed per primam. The last nasal drain 
was withdrawn on the tliird day; the sutures were removed and 
the flap supported by a collodian dressing. The patient was up 
three days after the operation. From the first there was prac- 
tically no discharge from the nostrils. An immediate subjective 
sensation of well-being followed the operation, with complete and 
permanent disappearance of the headache from which he had 
suffered so long. 

Though anxious to return home and quite able to leave the 
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hospital within a week or ten days after the operation, he was 
persuaded to remain for seventeen days, i.e., until April ii. 
During this interval he had called our attention to the fact that 
his hands seemed much less stiff than formerly; indeed, that he 
had not seen wrinkling of the skin such as was present for a 
number of years. The photograph' (Fig. 8) was taken at this 
time in order to show this condition. There was no question but 
that the peculiar objective thickening of the tissues was much less 
marked than before. Measurements of the fingers showed that 
they had diminished 1 to 1.5 mm. in their circumferential meas- 
urements. His photophobia had almost entirely dimiinished. 
The one objectionable feature was the inevitable complete loss 
of his olfactory sense. 

The patient returned to his home on a farm in the West, and 
after actively participating in harvesting returned to us for 
observation, at our urgent appeal, ten weeks later. At this time 
(June 24) it was quite apparent that considerable change had 
taken place in his appearance (cf. photographs, Figs. 7 and 10), 
seemingly due to lessened density of the tissues of face and lips. 
Some of the measurements seemed altered for the better. The 
teeth could be separated 4.5 cm. The anteroposterior movement 
in the lower jaw beyond the margin of the upper teeth was from 
7 mm. to II mm. The teeth seemed to be less widely spaced. 
The circumference of the head was 60.5 cm. Other slight 
measurable alterations were made out, which possibly lay within 
the margin of error, so that it would be unjust at this early date 
to lay emphasis upon them. Before the operation my assistant, 
Dr. G. J. Heuer, had made an excellent plaster mask of the 
head and casts of the hands, which ivill enable us to make accurate 
comparative measurements in the future. 

There had been no headache since the operation, very slight 
photophobia and only an occasional slight puffiness of the hands 
— much less than formerly. The speech still remained somewhat 
thick and the patient had no subjective consciousness of any 
diminution in the size of the tongue comparable to that which 
had occurred in the soft parts of the hands. There had been no 
nasal discharge. He was troubled only by the loss of the sense 
of smell, which had cut him off from the enjoyment of certain 
flavors. He had given up smoking, and now chews tobacco, 
and no longer cares for coffee. He had gained ten pounds in 
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^veight, but we trust that the amount of anterior lobe removed 
was not sufficient to produce symptoms of physiological deficiency. 

The histological examination of the fragments of anterior 
lobe removed correspond with what we regard as a condition of 
glandular activity— a matter to be reserved for a forthcoming 
communication. 

The photographs (Figs. 7 and 10) show the absence of any 
operative deformity. 

5. Operative Methods . — ^The various routes which 
have been suggested as available for an approach to the hypo- 
physis are too well known to surgeons to necessitate or justify 
their being reviewed here, nor is it the purpose of this paper 
to do so.* There are, however, certain points in regard to 
these procedures in general on which a personal comment 
may be called for. 

In the first place, most, if not all, of the operations in the 
past have been done for tumors originating in the gland itself 
or arising in its immediate neighborhood. These tumors, as 
I have endeavored to show, may be associated with evidence 
of hyperfunction, as in acromegaly, or, in patients showing 
the syndrome of Frohlich, with hypofunction. In the pres- 
ence of a tumor the main surgical indication is of course the 
removal of the growth, with preservation of some of the 
normal gland if possible, and if the tumor happens to lie well 
above the sella turcica so that it is visible from the side, the 
most natural method of approach is that which has been fol- 
lowed by Horsley in his series of cases; namely, a temporal 
and intracranial route. I have attempted to follow this route 
in the case of an adult woman with all the characteristic local 
symptoms of hypophyseal tumor, accompanied by great adi- 
posity and amenorrhcea (hypopituitaidsm). Though the 
infundibular region was easily brought into view the tumor 
did not project above the dural margin of tlie clinoid processes, 

* Comprehensive reviews of the purely surgical aspects are to be 
^und in the “ Samraclrcfcrat/’ by Ernst Venus, in the Centralbl. f. d. 
Grenzgeb. d. Med. u. Chir. of this year, and in Proust’s article “La 
chinirgie de I’hypophj-se,’’ in the Journal de Chirurgie, 1908, vol. i, p. 665. 
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and further investigation would have been foolhardy. The 
patient refused a subsequent transphenoidal operation which 
was proposed. 

Nevertheless, in all of our experimental canine operations 
we have successfully used this intracranial method, combining 
it with a generous opening over the opposite hemisphere to 
allow for the important principle of cerebral dislocation; for 
with this precaution the temporal lobe on the side of the 
approach can be elevated without danger of compression or 
risk of cortical injury, since ample room for the necessary 
manipulations is allowed by the protrusion of the opposite 
hemisphere through the overlying defect in bone and dura. 
By this procedure the canine gland can be lifted out of its 
shallow envelope and, dangling in plain view, can be dealt 
with as desired. This, unfortunately, is not true of the human 
gland, and the temporal operation in all probability must 
remain restricted in its use either to those cases in which a 
benign tumor (e.g., of the teratoma type described by Hecht 
and myself) or a hypophyseal cyst projecting into the in- 
fundibular region, can be brought into view and attacked from 
the side. It may prove useful, therefore, as in the case just 
cited, as a preliminary measure to be used for orientation of 
the growth before the final plan of attack is decided upon. 

If, on the other hand, the lesion occupies the sella turcica 
and is confined within an intact though possibly distended 
pocket of dura, an approach from one side, as so many have 
pointed out, is most hazardous; if not well nigh impossible; 
and it is in these cases that the transphenoidal operations 
naturally become the ones of choice. In some instances, 
indeed, as in the case described by Erdheim, the tumor may 
actually project into the sphenoidal cells rather than into the 
cranial chamber. All operations, however, which open up the 
cranial base after traversing the nasal fossa are prone to be 
followed by meningeal infection, and this as much as any- 
thing else has been the element which has deterred surgeons 
from eager acceptance of Schloffer’s operation. After all, 
by whatever method of approach they may be attacked little 
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can be expected o£ an operation for an epithelial tumor of 
the gland, beyond the temporary palliation of pressure symp- 
toms, for at best their removal from this inaccessible region 
must be fragmentary and incomplete. 

Now, leaving the tumor question aside and considering 
the probability that surgeons may be called upon in the future 
to treat certain of tire conditions associated with alterations 
in the pituitary gland which are not necessarily accompanied 
by great enlargement, there can be but little doubt that 
the transphenoidal route will be most often followed. Of the 
various modifications of this operation a direct median ap- 
proach through the nose is not only far less mutilating than 
any other midline operation, such, for example, as the inter- 
maxillary or bucconasal procedure suggested by Gussenbauer 
and Konig, but also possesses the advantage over any lateral 
route, whether transmaxillary or intranasal, in the lessened 
likelihood of missing the situation of the mesially placed 
gland. The important factor seems to me to be a direct extra- 
cranial midline approach by the shortest possible route. 

There are a number of modifications of Schloffer’s nasal 
procedure, with either a mesial or lateral reflection of the 
nose, with or without opening of the frontal sinuses and with 
or ■without removal of more than the median septum and 
cells of the ethmoid. Schloffer in his first case deflected the 
nose to the side, sacrificed the internal wall of the orbit as far 
as the optic nerve and likewise the internal wall of the maxil- 
lary. As has been true of the attempts to reach the Gasserian 
ganglion, more heroic measures have naturally been employed 
in the earlier operations than have since proved necessary, 
and the method first carried out by Schloffer will doubtless 
undergo as many modifications at the hands of subsequent 
opciators as the Hartley-Krause operation has undergone. 
For a time presumably no two individuals will approach the 
gland in exactly the same way, and whether it is desirable to 
combine, after the method attributed to Giordano, a tem- 
porary osteoplastic resection of the anterior wall of the frontal 
sinuses together with the osseous portion of the nose, or indeed 
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whether this is practicable in conditions other than acro- 
megaly, in which the frontal sinuses are apt to be enlarged, 
must be left for future determination. 

Hesitation to accept the transphenoidal operation on the 
grounds of possible meningeal infection will be lessened in 
the future in view of Crowe’s discovery of the rapid appear- 
ance of formaldehyde in the cerebrospinal fluid after the 
administration of urotropin * — a matter which is of impor- 
tance not only in all of these transphenoidal operations but 
in cases of basal fracture or in other conditions in which 
infection of the meninges is threatened. 

* S. J. Crowe : On the Excretion of Hexamethylenamene in the 
Cerebrospinal Fluid. The Johns Hopkins Hospital Bulletin, 1909. vol. 
XX, p. 102. 
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The .sur-g-ical treatment of hyperthyroidism has appar- 
ently become accepted as a promisingf procedure for the relief 
of a most serious condition, notwithstanding the fact that 
many cases recover spontaneously or are cured by medical 
treatment 

Much of the fog which surrounded the early-da)’’ knowl- 
edge of this subject was due to a nomenclature which labeled 
the syndrome of symptoms with the names of various men 
who more or less perfectly described the condition. The 
earlier cases and those presenting irregular symptoms were 
unfortunate in being denied a classification. They were 
pseudo or fruste until they corresponded to those mentioned 
by Graves or Basedow in description of the disease as a fin- 
ished product. 

That this change from medical to surgical care is based 
upon rational grounds is evidenced by reports from the labora- 
tories of the surgeons doing the greatest number of opera- 
tions for goitre — from the clinics of Kocher, Halsted and 
many others, including our own. These reports not only 
show the improved condition of the patients operated upon, 
but they are very uniform in the stated changes occurring in 
the tltyroid in such cases, especially as to the apparent cell 
activity which seems to be essential to excessive secretion. 

The thyroid gland is often small or but little enlarged as 
compared to simple goitres, and in fact often resembles them. 
It received less attention from pathologists than the heart or 
nervous symptoms, and a more careful examination was made 
of other and associated organs than of the thyroid. As the 
treatment of the condition w'as symptomatic it was changed 
from time to time as new remedies were added to therapeutics. 
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The early surgical experience in Basedow’s disease was 
unfortunate in the high mortality incident to the delayed 
surgery, complications and degenerations of essential organs 
often preventing a cure. Most of the operations were made as 
a last desperate resort after obvious failures of many fonns of 
medication and other methods of treatment. 

While surgery of hyperthyroidism has taken a most promi- 
nent position in the treatment of exophthalmic goitre, it has 
advanced along various lines, (i) By operating upon the 
gland itself by extirpation of a varying amount. (2) By 
reduction of its blood supply from vessel ligation — arterial 
alone, arterial and venous, and venous alone. (3) By opera- 
tion upon distant organs, especially the pelvic in women. (4) 
By extirpation of the cervical sympathetic ganglions, and (5) 
more recently the injection of cytolytic serum has been added. 

Greater operative experience upon cases of hyperthyroid- 
ism has led to a great reduction in the mortality. This has 
come about through many changes, i.e., earlier operation, 
better operative technic, more careful preparation of patients, 
choosing the operation to suit the case, and the graduated 
operation. 

The anastomosis of circulation in the thyroid is very free. 
When we consider that this circulation is so extensive in pro- 
portion to that of the brain, that the vessels arise from points 
closely associated with that of the brain, with a blood supply 
which cannot be destroyed except by deliberate act, and that 
it has free venous return, had we no knowledge of its function 
we could still easily understand the importance of tlie organ. 

The earliest ligation of vessels as an operation for the 
relief of goitre is credited to Wolfler. Our experience with 
this procedure covers over 200 operations, and with the results 
obtained by this method we consider that the ligation of cer- 
tain thyroid arteries and veins, and at times a portion of the 
gland, seems indicated in some cases of hyperthyroidism. 

First, in those suffering from mild symptoms of h)'per- 
thyroidism, and those in whom the diagnosis is made early, 
possibly before the less important eye S)rmptoms or even goitre 
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is present. In cases which are hardly severe enough to war- 
rant a thyroidectomy, the ligation of the vessels will often 
produce a cure in a few weeks with but little risk and without 
the necessit}’’ of special medication. 

Second, ligation is indicated in that larger group of acute, 
severe exophthalmic goitres, and in the chronic and very sick 
patients, who, having exhausted all forms of treatment are 
now suffering with various secondary symptoms — dilatation 
and degeneration of the heart, fatty liver, soft spleen, diseased 
kidneys which have resulted from the chronic toxines as seen 
in the later stages of Graves’ disease — changes which after all 
are the final cause of death. This operation is of particular 
value in those cases with a marked pulsation and peculiar thrill 
of tire superior thyroid arteries. 

All severe cases of hyperthyroidism when suffering from 
oedema, ascites, dilatation of the heart, diarrhoea, gastric crisis 
of vomiting, should be under observation for a short time at 
least, and some of them for a considerable period of time to 
improve their condition if possible, before even a ligation be 
attempted. There is a time in the progress of these cases 
when terminal degeneration of essential organs has advanced 
so far that they are no longer curable. When surgery is 
applied as a last resort it may be possible by using some special 
great dexterity and care, to remove part of the gland without 
an immediate fatal result. While the disease may be checked, 
these patients are seldom sufficiently benefited to warrant the 
immoderate risk of an extirpation. On the other hand, at such 
times many cases which have at first appeared to be unfavor- 
able subjects, Avill so far improve under symptomatic treat- 
ment aided by rest, hygiene. X-ray, etc., as to become suitable 
operative subjects at a later period. It is in this class of 
cases where ligation as a preliminary procedure is of great 
value. The relative safety of ligation as compared with that 
of thyroidectomy may lead the operator to accept as surgical 
risks patients so far advanced in the disease as to have but 
little prospect of cure. In operating upon these cases the 
surgeon should use his judgment as to the time and method of 
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operatiori, and the anaesthetic to be used, from observation, 
according' to the improvement manifest under preparatorj' 
treatment. 

AncBsthetic . — ^The choice of an anaesthetic must be left to 
the individual surgeon, but the immediate surroundings and 
the ability of the assistants may often modify conditions. 
Some surgeons like the use of chloroform, others gas and 
oxygen. We prefer ether on the open mask. .Occasionally 
there are advanced cases in which we use local anaesthesia — 
one-tenth of one per cent, solution of cocaine in normal salt 
solution — beneath the skin, to create cedematous tissue. A 
hypodermic of morphia sulphate gr. Vc atropine solution 
^/loo is given thirty minutes before general anaesthesia is used. 
The more restless, nervous and hysterical patients do well 
with scopolamine morphia ^ ^/jbo one hour preceding 
the operation with local anaesthesia. 

, Operation , — A transverse incision gives the best working 
space as well as the least disfiguring scar. It is made two and 
a half inches in length, crossing the central part of the thyroid 
cartilage. The incision should be made in a natural skin 
crease if possible and should include the platysma m3''oides, 
this one incision being better than two lateral. The inner 
border of the steraomastoid is tracted laterally. This exposes 
the omohyoid muscle which is tracted up, and in toward the 
midline. Beneath this muscle is the upper pole of the gland 
with the superior thyroid artery and vein. 

The ligating material is linen passed b}’’ an aneurism 
needle. Should a vein be pierced and a hemorrhage follow 
the placing of the ligature, it is tracted upon, and a second loop 
is passed around including more tissue. In most cases this 
is preferable to a more generous incision with freer dissec- 
tion. The vetns are purposely included to secure venous 
obstruction, the free anastomosis within the gland capsule 
making this cji' advantage. One need not fear the ligation of 
a nerve in tj^*;s location, as the inferior or recurrent laryngeal 
is below., "jThe wound is closed by a subcuticular suture 
without /r.k'ihage. 
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The location of the ligation at the pole of the gland is 
important, as in one of our cases in which the superior thyroid 
arteries had been previously ligated at a point where they were 
given off from their origin at the external carotid, there was 
but partial and temporary relief. At the second operation we 
found a reversal of the circulation in the large inner branch 
anastomosing with the inferior thyroid, and in the upper part 
of the gland the circulation was but little reduced. 

The after-care of these patients is according to the sever- 
ity of their s)nnptoms. Rest in bed, slow saline by rectum 
often repeated. Patients will usually absorb several quarts 
of the solution within twenty-four hours, but Should they be 
subject to diarrhoea the rectal saline may not be possible. In 
such cases, if from the severity of the symptoms it is espe- 
cially desirable to use salines, they are given subcutaneously. 

Most of the patients are in a serious condition when 
operated upon, and a few develop very alarming symptoms. 
For these scopolamine can be given in doses varying from 
^Aoo ^/i5o control the great muscular restlessness, and 
injections of strophanthin and digitalis may be used with 
caution. Adrenalin will slow the pulse but should be used 
with care at this time because of the strain upon the heart 
muscle. Camphorated oil lo to 15 minims hypodermicalty is 
a useful stimulant. An ice-bag over the pericardial region is 
of benefit. The danger after operation continues for several 
days in the more severe cases. 

Not only is the body charged wdth excessive secretion but 
as the gland contains at the time of ligation much secretion 
for absorption, therefore the general progress of these cases 
toward recovery is not so rapid as where a definite quantity 
of the gland tissue can be removed. 

In the large hard glands of hypertltyroidism where some 
revcision has occurred with colloid deposit, ligation is not 
indicated. 

The changes in the gland after ligation are'^'most inter- 
esting. There is a change from the great incty,ase in cell 
development back to a condition of simple goitfe. ^This is 
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produced by a simple exfoliation of cells and does not resemble 
the degenerative changes which are found in the glands re- 
moved in the late stages of Basedow’s, or those in which 
serum treatment has been used. In both of these there is a 
true cytolysis or chemical destruction of the cell. 

Five hundred and eighty patients suffering from hyper- 
thyroidism or exophthalmic goitre have been operated upon 
at St. Mary’s Hospital. Of these 225 were ligations of the 
superior thyroid arteries and veins. A number of these liga- 
tions have been made too recently to base observations upon 
except as to the immediate risk of operation, which is about 
2 per cent, in deaths occurring within a few days. Ten of 
these cases were operated upon too late and did not improve, 
but continued in their downward progress, dying in from 
eight to ten months later of their disease. In these deaths is 
included a case of pernicious anaemia. 

We now have full records of 138 cases which were ligated 
sufficiently long ago to make their report of value. 

There were 12 cases of ligation of the remaining superior 
thyroid artery and vein following thyroidectomy of the larger 
lobe and isthmus, the primary operation being followed by 
relapse after one or several years with growth of the remain- 
ing lobe. 

Twenty-eight cases of thyroidectomy followed the ligation 
of both superior thyroid vessels. Although all of them were 
very severe cases at the time of ligation, there was no mor- 
tality from the second operation. 

In cases of ligation without thyroidectomy the results 
were as follows : 

Cases. 


Slight improvement 9 

Great improvement 44 

Very marked improvement ii 

Absolutely well 4 


Cases of qi^stionable exophthalmic goitre, no improvement... 9 

Of this^atter type there are two classes: (i) Some pecu- 
liar cases^ eil myocardial trouble, and (2) those in which the 
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nervous symptoms predominate. Both classes are associated 
with other symptoms of hyperthyroidism. It is possible that 
in some of these the S3'mptoms come from changes in other 
ductless glands, especially the suprarenal ; as yet they remain 
to be better described. 

While many patients reported indefinite gain in weight, 
there were 68 cases in which an accurate report was given, 
showing that 62 patients gained an average of 20)4 pounds 
from three to five months after operation. If cases were 
excluded that were about normal weight at the time of opera- 
tion the average gain would exceed this. Six patients lost an 
average of 6 pounds. Most of these were but little reduced at 
the time of operation. 

In the majority of cases the ligation is made as a definite 
step in a graduated operation to reduce excessive secretion of 
the gland, and some of the reported cases are yet to be operated 
upon for the removal of part of the gland as a secondary pro- 
cedure. Some of the patients in this series consider themselves 
too well at present to undergo another operation, and will 
probably do so only under the stress of a relapse of their symp- 
toms, when it may be advisable to ligate the right inferior 
thtToid artery as a second step toward thyroidectomy. We 
found this procedure of value in nine cases. On several oc- 
casions, because of the various seemingly urgent reasons in- 
volving the safety of the patient, we deemed it advisable to 
convert a thyroidectomy into a ligation of vessels. 



THE SIGNIFICANCE OF THYROIDISM AND ITS 
RELATION TO GOITRE.* 


BY JOHN ROGERS, M.D., 

OF NEW YORK, 

Surgeon to the Gouvcrneur and St. Francis Hospitals. 

In April, 1905, the first patient suffering" from Graves’ 
disease was treated with the specific antithyroid serum pre- 
pared by Dr. S. P. Beebe in the laboratory of the Cornell 
Medical College. During the course of the following year it 
became apparent that this antiserum was not beneficial for all 
cases, and otlier organic products, to be referred to later, 
were introduced, and in the comparison of the results obtained 
by the use of these different substances and by the ligation of 
one or more of the thyroid vessels or extirpation of a greater 
or less amount of the gland much valuable information has 
been obtained. Four hundred and eighty cases representing 
all stages and varieties of thyroidal disease have thus come 
under my personal observation for a greater or less length of 
time, and Dr. Beebe has records of about as many more who 
have been treated with his laboratory products by many other 
physicians. In my series approximately 1 5 per cent, have been 
cured of all traces of their disease; some 10 per cent, have no 
abnormal subjective symptoms but still retain signs generally 
of goitre — less often of exophthalmos or other indication of 
their disorder noticeable to the trained observ^er ; about 50 per 
cent, have been improved to a greater or less extent, which 
usually means that after a month or two of treatment, witli 
alleviation of s)miptoms, the patients have passed from obser- 
vation and may at present be better or worse than when last 
seen; about.^17 per cent, have failed to show any improvement 
and 8 per ^ent. have died from the natural progress of their 
disorder,, which class there must be included two cases 

*Rcad before the New York Surgical Society, November 24, 1909. 
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occurring early in my experience, one of which perished within 
eighteen hours after operative removal of one lobe and the 
isthmus of the thyroid and the other within seventy-two hours 
from an acute exacerbation of the pre-existing thyroidism 
apparently caused by the injection of antithyroid serum at too 
frequent intervals. These statistics emphasize the gravity of 
the prognosis of what is commonly believed to be a benign 
affliction and are the more sinister in that so-called thyroidal 
disease seems to be becoming more prevalent, at least in the 
hospital wards in this city. In this whole series there have 
been obser\'ed only three cases of malignant disease of the 
thyroid, and these were inoperable when first seen. 

In the attempt to elucidate the manifestations of patho- 
logical physiology there are to be considered, first, the natural 
history of the diseased process; then the effects upon it of 
more or less specific therapeutic interference, or measures 
which more or less obviously affect the organ or organs known 
or supposed to be at fault; and, lastly, from the data thus 
derived there remains the proof of the theory of the diseased 
process by its reproduction experimentally in animals, an 
achievement which has not as yet been accomplished, — but if 
the hj'pothesis which can be constructed chiefly from clinical 
data is correct, the experimental evidence should be obtainable. 

Typical exophthalmic goitre usually begins insidiously and 
may pass through the stage which is generally conceded to be 
dependent upon an excess of thyroid secretion, to terminate 
in myxeedema or a condition dependent upon an insufficient 
amount of secretion. As the symptoms which are produced by 
well recognized disease of the thyroid gland vary so greatly 
in different cases, it is advisable to trace the whole process 
clinically from beginning to end. 

hicipieut Stages of What May he Later Exophthalmic 
Goitre . — At the outset there is almost always a history of 
more or less prolonged mental and physical strain. There 
is an insufficient amount of sleep and rest and % excess of 
worrj' and cerebral excitement combined at the'same time 
with marked physical effort. Common examples are a wife 
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caring for a sick husband or a mother for her child in a pro- 
longed illness. Often it is a young girl who at a period of 
maximum growth and development is forced to study early 
and late or to take a wage-earning position under trying cir- 
cumstances; or there is a history of one or more surgical 
operations or some severe infectious disease before the onset 
of the disturbance. The first symptoms noted are those of 
simple over-fatigue and perhaps of anaemia, although the 
haemoglobin may be only slightly below the normal percentage. 
There is delay and difficulty in getting to sleep, or a consid- 
erable insomnia; the appetite falls off and there is some con- 
stipation ; the cerebration is over-active but not capable of sus- 
tained effort, and an irritability of temperament or melancholic 
ideas which are not inconsistent with the usual surroundings, 
may appear. About this time considerable muscular weakness 
is evident and is naturally ascribed to the insufficient sleep or 
to the unusual strain under which the patient is passing; but 
throughout the disease this muscular weakness, sometimes 
described expressively as extreme “fatiguability ” is very char- 
acteristic and often belies the general appearance of good 
nutrition. With this there is some dyspncea on exertion; but 
a more evident sign is the “thumping,” over-acting heart, 
which is most likely to be felt at night on going to bed. 
Tachycardia is usually intermittent at first and occurs after 
any slight exertion, and so is often overlooked or ascribed to 
the wrong cause. Later it becomes more frequent and is felt 
without appreciable reason, tliough some emotion combined 
with indigestion may be apparent on close inquiry or observ^a- 
tion. Constipation and intestinal fermentation with coincident 
palpitation or “ throbbing ” heart and some insomnia, are such 
common complaints that they may be thought unworthy of 
notice, but they differ only in degree from the similar and 
more serious manifestations which are evident later when the 
disease has_,become fully established. Only in that later period 
the mtestii^l disturbance has more often the form of frequent, 
partly formed or loose stools, or of diarrhoea; but throughout 
the whole progress of events there appears to be a somewhat 
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vague and yet distinct connection between the emotions or 
central nervous system, the heart, or vasomotor apparatus, the 
digestive tract,— and in this the liver must be extremely impor- 
tant, and the muscles. The participation of the thyroid gland 
in the disturbance at this stage can only be inferred by the 
marked if not always beneficial results consequent upon the 
administration of thyroid substance and by the unmistakable 
symptoms which will appear later if the disease is allowed 
to take its usual course. 

The incipient period of greater or less nervous and physical 
exhaustion, with its insomnia, loss of appetite, indigestion and 
fermentation, constipation, occasional or constant rapid heart 
action and subjective sensation of heart “ thumping ” and the 
mental excitability or nervousness, may terminate under 
common sense and hygienic treatment in complete or partial 
recovery, or after weeks or months under less favorable cir- 
cumstances, in typical exophthalmic goitre. 

That the disease does not always seem to begin as above 
indicated, need not be contradictory of the general principle 
that it starts as a disorder of nutrition: it sometimes, for 
instance, is first noted after a severe infection like typhoid 
fever or tropical malaria. Rarely it seems to arise suddenly 
and from traumatism or extreme emotion, as after a runaway 
or automobile accident or after the receipt of distressing news. 

Under the first of these conditions the explanation neces- 
sary for establishing the unity of apparently dissimilar causes 
must lie in the fact that the mechanism of resistance to bac- 
terial infection undoubtedly taxes nutrition to the utmost, and 
the only wonder is that exophthalmic goitre is not a more fre- 
quent sequence, for the seeming participation of the thyroid 
in the defensive process will be indicated later. 

A sudden- origin of fully developed Graves’ disease, how- 
ever, is not so readily accountable, and involves a belief that 
it must have existed in a latent or unrecognized form for 
some time previous to the plainly evident manifestations, or 
that the thyroid must have possessed some inborn ^or acquired 
weakness to pennit the perpetuation of symptoms which may 
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occur normally as a transient phenomenon attendant upon 
extreme nervous and physical fatigue; the sudden appearance 
of typical symptoms and their speedy subsidence is evidently 
possible. The indefinite continuation which constitutes the 
phenomena of Graves’ disease must, however, presuppose a 
preliminary masked stage or a previously weakened or in- 
herently poor thyroid acting for some time to its fullest capac- 
ity and then suddenly over-taxed. Why some manifestly 
incipient cases, like the “ overtrained ” athlete or overworked 
school girl, should recover under simple hygienic measures, 
while others, in spite of this care, progress to the typical 
chronic disorder and perish directly or indirectly from it, 
remains to be considered. The most obvious explanation lies 
in the degree of severity to which the incipient stages have 
advanced and the inborn vitality or character of the organ 
which appears chiefly at fault. 

That, the disease may apparently develop suddenly is 
nevertheless conceded; but an attempt has been made in the 
above to show that this suddenness of onset is more apparent 
than real, and when other explanations fail to provide for this 
variation from the usual slow onset attended or caused by 
disorder or deficiency of nutrition, an inborn weakness of the 
thyroid must be seriously considered to account for its patho- 
logical physiology. 

The Symptoms of Exophthalmic Goitre in the Early 
Stages . — The prominent symptoms of exophthalmos, goitre, 
and tachycardia, especially the first two enumerated — from 
which the expressive designation of the disease is derived, 
vai'y so much in different cases and even in the same case at 
different periods, and are so little characteristic of the most 
dangerous type of the disorder, that the term thyroidism is 
suggested and will be employed here as being much more 
comprehensive and less liable to induce error in diagnosis. 
For in all the various manifestations of this process the thyroid 
gland seep^s to be the key to the situation; and unless the 
effects ofy'ih3’'roid feeding may be so considered, no one sign 
is pathognomonic of the thyroidal participation. Therefore, 
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exophthalmos and goitre at least must not be understood as 
at all necessary to establish the diagnosis of thyroidism, and 
reliance must be placed upon less noticeable symptoms. Among 
these a certain degree of intermittent or constant tachycardia 
and general vasomotor irritability with sudden cutaneous 
flushing under the slightest excitement are very constant, as is 
also the subjective sensation of heart “ thumping ” at such 
times. The peculiar muscular weakness which often belies the 
appearance of good health, is also very noticeable in all forms 
of tliyroid disorder. Quick, jerky movements of the extremi- 
ties, a sign which may be dependent upon the muscular Aveak- 
ness as well as upon the nervous excitability, and the fine 
tremor in the stiffly extended fingers, are quite noticeable. 

In these early stages the susceptibility of the patient to 
heat and the tendency to perspiration is in striking contrast to 
the dry skin, cracking nails and dread of cold, which are 
some of the most constant signs of a beginning insufficiency 
of the thyroid or myxcedema. Insomnia, morning headache, 
an appetite out of proportion to the evident illness and a thirst 
for water which increases with the intensification of the dis- 
eased process, generally precede and accompany the exoph- 
thalmos and the goitre. When the disorder is of the severe 
type there is always a temperature of 99° to 100° F., and as 
it becomes more intense the temperature rises. The charac- 
ter and color of the stools is also significant, not of 
thyroidal disease, but of the organs which become involved 
in the progress of the disturbance. For with exacerbations 
or with intensification of the typical Graves’ symptoms the 
movements from the bowels become light-colored and diar- 
rhceic. The blood seldom shows more than slight ansemia, but 
there is almost always a lymphocytosis Avhich is somewhat 
proportional to the severity of the symptoms, and the urine 
regularly contains an amount of krcatin which varies in 
the same way and increases with the severity of the thyroidism 
in this period. , 

The early or mild symptoms of exophthalmic "goitre may 
continue for months or years and spontaneously or during or 
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after pregnancy, or, under some form of treatment, gradually 
disappear until complete recovery has occurred. But recovery 
never takes place suddenly or even rapidly. Restoration to 
the normal condition always, like the beginning of the patho- 
logical process, requires a considerable period of time. Rarely 
the early stages pass within a few days into the toxsemic stage 
with high temperature, quick, labored respiration and rapid 
pulse with irregular, tumultuous action of the heart. There is a 
dry tongue, nausea, vomiting and diarrhoea and often extrava- 
sations of blood in various parts of the body. The whole 
picture is one of a violent septicemia or septic intoxication 
with vasomotor, nervous and gastro-intestinal symptoms pre- 
dominating, and — as Dr. W. G. Thompson has pointed out — 
is not unlike that of malignant endocarditis, for tvhich it is 
frequently mistaken, particularly .if neither exophthalmos 
nor goitre are perceptible. In their absence the diagnosis must 
generally be made on the history and by careful exclusion; 
but in the toxaemic stage it is evident that the liver is involved 
along with the gastro-intestinal tract, for this organ is usually 
enlarged and sometimes reaches two or three finger breadths 
below the ribs and is tender and painful and there may be 
perihepatitis. These patients also complain bitterly of pain 
referred to the epigastrium. It may or may not have to do 
with the liver, but seems to be in direct proportion to its 
enlargement and tenderness. If death occurs it will be pre- 
ceded by a rising temperature, vomiting, diarrhoea, headache, 
and delirium and stupor. Rarely there may be a gradual 
subsidence of the symptoms and, as after the mild early stages, 
the patient will pass into the chronic form of the disease. 

Chronic Exophthalmic Goitre, or Chronic Thyroidism . — 
In this stage the exophthalmos and goitre are more constant 
and pronounced than in the early stages; but even if one or 
the other or both should be absent the diagnosis ought to be 
evident from the vasomotor and nenmus irritability and the 
muscular w^kness. In this period, however, there gradually 
appear some lesser symptoms which sharply contrast with 
those in the earlier stages. The skin instead of being con- 
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slantly moist becomes more and more dry and perspiration, if 
present at all, is only noted after exertion or excitement. 
There is less complaint about heat and more about cold. The 
constant thirst so marked at the outset decreases and the 
appetite is not so good. A marked pallor often showing a 
brownish or yellowish tinge succeeds the usual flushed appear- 
ance of the early period of the disease. Some oedema of the 
eyes may occur, or puffy swellings which come and go in the 
skin and subcutaneous tissue about the eyelids and face, or 
in the supraclavicular region, oir in the fingers, and stiffness 
of the hands is felt ; there is also a tendency to nosebleed, and 
subcutaneous ecchymoses are produced by the slightest trau- 
matism. The tachycardia gradually lessens but may be pro- 
nounced at times, especially after any slight gastro-intestinal 
disturbance or fatigue, or .at the menstrual period, or without 
appreciable cause. Some tension appears in the radial pulse 
and may become marked. The tremor and nervous irritability 
become less and less noticeable but are usually apparent during 
emotion or fatigue and absent in periods of quiet. 

The exophthalmos is so extremely variable, and it is so 
often absent even in cases which are severe and otherwise 
typical, that one is almost forced to believe exophthalmos to 
have an origin from some other organ or group of organs 
and to be only indirectly connected with the thyroid. The 
goitre in the chronic period instead of being soft and smooth 
in outline becomes more and more dense, nodular and hard, 
and generally shrinks in size. The temperature is constantly 
below and not a trifle above the normal point. The blood 
examination shouts only a simple anaemia, which may be con- 
siderable; but there is no excess of lymphocytes or small 
mononuclear leucocytes, and the urine is generally normal 
and contains no excess of kreatinine, but there may be occa- 
sionally some albumin. The psychoses which sometimes 
appear in patients showing the symptoms of Graves’ disease, 
occur in this later chronic stage and suggest a disordered 
nutrition of the nervous system rather than an intoxication. 
The mental disturbance is somewhat peculiar and not readily 
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classifiable, and while there may be pronounced delusions they 
are not consecutive and persistent. The mentality is rather 
wandering or vague and of erratic purpose. Also, these 
psychoses are more common in asthenic weakly or poorly 
nourished individuals, and if improvement in general nutri- 
tion can be produced they may subside or disappear. 

During the late chronic period, with approaching myx- 
oedema the weight may improve but the strengtli persistently 
remains poor or deteriorates, and at any time severe or fatal 
exacerbations of toxsemic thyroidism may occur, and are 
apparently often brought about by vmusual nervous and phys- 
ical strains. Gastro-intestinal disturbance, with light or clay- 
colored stools and constipation, later followed by diarrhoea, 
seems, however, a more frequent cause or accompaniment of 
the severe exacerbations in this stage than in the early periods 
of the disease. The toxaemia shows the same nervous and 
vasomotor irritability as in the earlier periods, but the fever 
is much less and the advance towards the fatal termination 
is slower and apt to be attended by oedema of the legs or 
ascites or general anasarca. A few of these patients may 
even improve at this stage and then suddenly drop dead in 
syncope, especially if the goitre has become inelastic, hard 
and nodular. Sooner or later — the time seems dependent 
upon the severity of the process — there always develops some 
enlargement of the liver. At first this organ will perceptibly 
vary in outline from day to day or from week to week with 
exacerbations and remissions of the general condition. The 
increase in the size of the liver occurs at first quite rapidly, 
and with this there is pain so that one is forced to believe in 
a localized and very marked congestion. Then if there is a 
subsidence in the tachycardia, nervousness, and gastro-enteric 
disturbance, the lower border of the liver may approach the 
costal margin by one or two finger breadths in as many days, 
with relief of the pain; but this hypertrophy is almost sure to 
recur. It n^'arks, I think, the beginning of the end, as after it 
has once appeared I have never known such a case to recover, 
though life may be prolonged some weeks or even months. 
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This enlargement is generally regarded as caused by conges- 
tion dependent upon blood stasis and cardiac failure. But it 
often occurs without manifest insufficiency of the heart, and 
hence is probably due to reasons otlier than circulatory. It 
is enough, however, to note here that the liver sooner or later 
becomes involved in the diseased process, 

Myxozdema Stage . — If the patient survives the dangers of 
the chronic stage of exophthalmic goitre, the nervous and 
vasomotor irritability and exophthalmos become gradually 
less and less noticeable until they disappear. The goitre, 
however, may persist or rarely enlarge, but the muscular 
weakness slowly increases until the head may drop forward 
and rest with the chin on the sternum and complete helpless- 
ness supervenes. The peculiar pallor of the skin, often with a 
slight flush over the malar bones, the puffiness about the eyelids 
and lips, the dense oedema — especially in the lower extremities, 
the mental torpor and the slow pulse and the anaemia, all 
constitute a picture too well known to require repetition. But 
the myxoedema following Graves’ disease usually leaves some 
traces of the original disorder and only occasionally is of the 
classical type of congenital or unknown origin and of slow 
development. Some sign of exophthalmos may persist or the 
slow pulse may show brief periods of rapidity, and there is 
very commonly more or less indigestion — generally of the 
fermentative type. Occasionally there may be attacks which 
look very much like a gall-stone colic, with nausea or vomiting 
and light or clay-colored stools, and I have known at least 
one of these cases to have undergone exploratory laparotomy 
with entirel}’- negative results. 

The prognosis of the myxoedema, or myxoedematoid con- 
dition, following thyroidism or exophthalmic goitre, is also, 
I think, more unfavorable and less amenable to treatment than 
is the variety of spontaneous or unknown origin. Some of 
these cases suffer much from lipomata in various parts of the 
body, and indeed there is much which is suggestive of, if not 
identical with, the disease called adiposis dolorosa. In gen- 
eral it may be said in conclusion ffiat all cases of exophthalmic 
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goitre which do not recover spontaneously or under treatment, 
during the early typical or early chronic stages, or which do 
not perish in these periods from exacerbation of thyroidism, 
finally die with an atypical myxcedema. 

This brief review of the natural history of the disease 
suggests an apparent origin in over-strain and coincident or 
consequent malnutrition, and that the thyroidism which fol- 
lows may have some elements of a protective or compensatory 
mechanism which has become perverted and harmful. Also 
that its tendency is towards indefinite continuation, and in a 
manner the disease seems self perpetuating. 

The not infrequent exacerbations of the process are appar- 
ently brought about by over-strain or by incidental infections, 
like tonsillitis, and are accompanied by more or less marked 
digestive disturbances, as is the case in the beginning. 

SIMPLE GOITRE. 

Simple goitre or hypertrophy of the thyroid gland is 
usually considered to be a disorder which is entirely distinct 
from Graves’ disease and to represent a totally different 
pathological process ; but there are many reasons for doubting 
this conclusion and for suggesting something of the same 
pathological physiology at least in the origin of both exoph- 
thalmic and simple goitre. In the first place the family his- 
tories of these cases show a very distinct prevalence of both 
conditions. The predisposition to goitre, like tuberculosis, is 
very often traceable through several generations, or it appears 
in several members of a family, and though distinct Graves’ 
disease may occur only occasionally and as an exception in 
these individuals, goitre without any apparent systemic dis- 
turbance may be a family peculiarity. This, if it indicates 
anything, only suggests an organ of congenital weakness. 
The hypertrophy is at first soft and s3Tnmetrical and is most 
often noted at about the period of puberty and at the meno- 
pause, and i^ much more common in women than in men and 
in subjects^\yho are not robust though they may appear stout 
and well nourished. The “ nervous ” element, as in the exoph- 
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thalmic form of the enlargement, is generally quite noticeable, 
and individuals with goitre are usually very susceptible to 
favorable or unfavorable surroundings. Given the causes 
which apparently produce exophthalmic goitre namely, a 
combination of nervous and physical strain — and these 
patients with simple symmetrical goitre are very prone to 
suffer with more or less typical thyroidism, which may sub- 
side or continue indefinitely. The unfavorable hygienic cir- 
cumstances which accompany the development of simple goitre 
and the period of life are also the same as those which precede 
Graves’ disease or the exacerbations of the process. 

There is another group of cases in which the goitre seems 
to be of the same character and to arise in the same way but 
later, under favorable conditions, instead of entirely disap- 
pearing, does so only in part, and more or less of the gland 
remains enlarged and gives the physical signs of a circum- 
scribed, tense, elastic cyst. Then, under emotion, excitement 
or physical strains, this will temporarily swell, and coin- 
cidentally there will be more or less marked signs of thyroid- 
ism, with tachycardia, dyspnoea, insomnia, general “nervous- 
ness ” and weakness, but usually no exophthalmos unless the 
unfavorable conditions persist too long. Not infrequently the 
dyspnoea is attended by a feeling of constriction of the throat 
and stridulous breathing, which indicates actual compression 
of the trachea. Under rest and good hygiene all the symp- 
toms except the circumscribed enlargement of the thyroid 
generally disappear, but are easily again excited, and in course 
of time other areas of the gland may become involved, and 
the signs of thyroidism — instead of being intermittent — 
become continuous, and are generally mild though showing 
occasionally severe exacerbations, and are then accompanied 
by exophthalmos. 

Tlicse cases in which part of the gland appears normal 
and part to have undergone adenomatous or cystic degenera- 
tion behave like a “ leaking retention cyst ” in which the sup- 
posedly retained secretion is toxic and only escapes, into the 
circulation under unusual conditions which are apparently 
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connected with emotion, fatigue, gastro-enteric disturbances 
or bacterial infections or traumatism. It is generally believed, 
if not actually proved, that normally the escape of the thyroid 
secretion is through the lymphatics, and in the above cases the 
whole picture suggests a primary diffuse hypertrophy with at 
least more than the usual functional activity. In this process 
there may occur a localized obstruction of the lymphatics witli 
retention of the colloid and degeneration of the epithelium. 
Under favorable conditions the remainder of the gland, which 
may never by the way have been noticeably enlarged, returns to 
the natural size and state, but the damaged portion remains, 
and whenever the organ is called upon, as it seems to be auto- 
matically, to increase its activity during nervous and physical 
strains of all kinds, the resulting congestion induces a leakage 
into normal or abnormal lymphatic channels or directly into 
the blood, and thus causes the symptoms of tliyroidism which 
are intermittent in that they cease at least in the early stages 
of the disturbance, if the apparently exciting factors can be 
relieved. It is out of place to introduce the pathology and 
treatment of this condition here, but it is necessary to do so 
for the sake of clearness, in order to point out the apparent 
significance of this form of goitre and its relation to others. 

If the patients who present a localized, circumscribed 
tumor of the thyroid with intermittent thyroidism, are given 
the antithyroid serum the symptoms will generally be relieved 
for the time being, but the tumor will not appreciably change, 
and marked general prostration will follow. Extirpation of 
the diseased area, however, will cure tlie whole disturbance 
except the muscular weakness, which will persist indefinite!}' 
unless some form of thyroid feeding is pursued or unless the 
normal remaining residue of gland hypertrophies. These two 
circumstances — namely, the apparent necessity of thyroid 
feeding to shorten the convalescence or to establish it, and 
the seeming prevention of recurrence or of goitrous hyper- 
trophy of the rest of the organ by thyroid feeding, are vQvy 
suggestive of an original over-activity of the thyroid which is 
compensatory to some nutritional failure. It is probably 
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nutritional because of the seeming- great variety of exciting 
causes, in all of which a common denominator can more 
readily be found in an error of nutrition rather than in any 
other one disturbance. 

Another very important matter to note is the histological 
structure of these diseased areas or “ leaking retention cysts.” 
The tumor may show the ordinary multiple cystic degenera- 
tion, but in some part or parts, often at the periphery, there 
will be found the changes which are characteristic of the 
abnormal thyroid of typical Graves’ disease. These changes 
are not found in the simple goitres which are unaccompanied 
by systemic disturbance. 

The hypertrophy of an organ for some failure or deficiency 
in its own or another’s function is too familiar to need dis- 
cussion, and the histories and progress of the cases of the 
exophthalmic and the more common simple goitres described 
above all suggest an enlargement compensatory to some gen- 
eral requirement which seems connected with nutrition. It 
is probable, however, that some goitres may represent a com- 
pensation of a slightly different but still closely allied char- 
acter, as it seems connected with the metabolism or body 
chemistry of the element iodine. There is no evidence that 
any other element enters into the problem, although there are 
popular prejudices which connect the prevalence of goitre in 
certain localities with the presence of calcium in such regions. 

Long before iodothyrine was isolated as a supposed active 
constituent of the thyroid, iodine in one form or another was 
found to affect patients with thyroidal disorders. Some 
goitres under its administration will disappear, — less often 
they enlarge. In cases of thyroidism, however, it is usual to 
find that eventually all the symptoms are made worse and the 
enlargement of the thyroid greater, although at first iodine 
may seem beneficial. The clinical experience — namely, that 
the administration of iodine may cause an already hyper- 
trophied thyroid to still further enlarge — alone is strong evi- 
dence that an excess of this element in the water or food may 
be an important factor in the production of goitre; also it is 
conceivable that a deficiency in the ingested iodine might lead 
to a hypertrophy of a conversely compensatory nature. The 
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common kind of goitre, however, at least in the region of 
New York, seems to arise as a more generalized form of 
disturbance, and in the history and symptomatology indicates 
an attempt at compensation for what appears to be a failure in 
complex nutritional processes. What these may be remains 
to be studied. 

PATHOLOGICAL ANATOMY. 

The lesions associated with and complicating thyroidism 
have been found to involve almost every other organ in the 
body, and include a persistent or enlarged thymus gland and 
hypertrophy of the pituitary, and have been analyzed many 
times without throwing light on the mechanism of the primary 
disturbance. The changes in the thyroid itself, however, 
require some mention. It is still a matter of dispute as to 
whether or not there are constant histological and chemical 
changes in the thyroids of patients who suffer from the 
symptoms of Graves’ disease. The alveoli of the gland in the 
fully developed and active stages of the disorder show chiefly 
infolding and reduplication or multiplication of the epithelial 
wall and basement membrane, which may go on to such an 
extent as to entirely fill some or all of the alveoli to the exclu- 
sion of the usual colloid. More or less of this condition seems 
always to be present in cases which give the usual signs of 
thyroidism, and the intensity of the symptoms coincides with 
the increase of the epithelium. The colloid material also 
stains less intensely than that in the normal gland. The 
chemical analysis of the iodine content of the gland has in 
the past shown great variations, but some recent detennina- 
tions by Riggs and Beebe,^ and Riggs, ^ show that error in the 
analytical processes explains the discrepancies. By the latest 
analysis by Riggs and Beebe ^ the amount of iodine to the 
gramme of gland seems generally to decrease in direct 
proportion to the severity of the symptoms of thyroidism, and 
this in conjunction with the well known susceptibility of these 
patients tb the ingestion of iodine (and they are generally 
injured ,by it) is very suggestive. It is possible, therefore, 


’ Personal communication. 

* Jour. Am. Chcm. Soc., vol. xxxi. No. 6, June, 1909. 
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that the ultimate causation of exophthalmic goitre lies in some 
vital or biochemical defect of the thyroidal epithelium which 
concerns the abilitj'- of tlie gland properly to take up and utilize 
iodine. This does not explain the evident connection of the 
thyroid with other organs nor the mechanism of the disturb- 
ance and how it may be remedied ; but considered in connection 
with the cases described above, of “ leaking retention cysts ” 
of the thyroid, in which part of the gland is normal, and the 
cases of typical exophthalmic goitre which can be cured by 
removal of half the thyroid, there is a strong hint that both 
the quality and the quantity of the secretion are important in 
the constitutional disturbance. There are many cases of goitre 
in which one lobe of the thyroid appears normal while the 
other lobe is three times larger and the patient, while quies- 
cent, shows no signs of thyroidism. But if excitement or 
fatigue are introduced the enlarged portion of the gland evi- 
dently swells, and coincidentally there occur tachycardia, 
dyspnoea, “ nervousness,” and weakness which may gradually 
subside when repose is enforced. Removal of the enlarged 
and degenerated lobe stops these attacks. Examination of the 
excised tissue shows that the mass of secreting epithelium and 
colloid is of course greater than nonnal ; but in my experience 
there is always present, as mentioned before, some of the 
structure characteristic of Graves’ disease, and the laboratory 
has regularly reported a percentage of iodine below that of 
the average healthy gland. 

In thyroidism, therefore, an increased quantity of secre- 
tion is evidently present, and with this there is some evidence 
that a gradual or rapid deterioration in the quality of the 
thyroid secretion may play a very important part in the con- 
tinuation and progress of the pathological process. 

REMEDIES WHICH HAVE BEEN FOUND EFFECTUAL IN RELIEV- 
ING OR MODIFYING SYMPTOMS. 

Good hj^gienic conditions and, above all, mental and phys- 
ical quiet are so evidently necessary in the treatment of all 
the S3'mptoms associated with goitre that the importance of 
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fati^e— especially nervous fatigue, which is an unsatisfac- 
torily vague term ^is strongly emphasized in the etiology of 
the disturbance connected with hypertrophy of the thyroid. 

Of the remedies which may be called specific, in that they 
are designed to affect some one organ supposed to be at fault, 
the element iodine has already been mentioned. Some cases 
of simple goitre and a few of thyroidism may be made to 
improve or even recover entirely with this substance alone; 
but more frequently, after an apparent initial improvement 
there will follow an equally apparent injurious effect which 
will be accompanied by enlargement and hardening of the 
gland and generally gastro-enteric disturbances. 

THE SPECIFIC ANTITHYROID SERUM AND THE THYROID PRO- 
TEIDS OR ACTIVE CONSTITUENTS OF THE GLAND. 

The preparation of this substance and the reasons for 
believing the antithyroid serum a specific for inhibiting the 
functional activity of the thyroid gland without directly affect- 
ing any other organs, are described in an article on tliis subject 
in the Archives of Internal Medicine for November, 1909, by 
Dr. Beebe and myself. 

The pure proteids of the gland are made somewhat as 
follows: The hashed-up fresh gland is extracted in normal 
salt solution for a week, then strained through gauze and the 
filtrate treated with dilute acetic acid which is supposed to 
precipitate the thyroid nucleoproteid material. The super- 
natant liquid is then poured or filtered off and half saturated 
with ammonium sulphate, resulting in a precipitate of the 
thyroid globulin which is approximately the colloid or fully 
formed normal thyroid secretion. The acetic acid or nucleo- 
proteid precipitate and the ammonium sulphate or globulin 
precipitate can be dried and given by mouth or redissolved in 
an aseptic condition suitable for hypodermatic administration. 
The antithyroid serum is made by injecting rabbits or sheep 
with thes^ combined proteids at intervals of five to seven dajs 
for several weeks. The blood of the animal thus immu- 
nized to the thyroid proteids is then drawn from the carotid 
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and the serum separated and tested for its potency. It is 
tlien put up in sealed glass tubes each containing from one- 
half a cubic centimetre to 2 c.c., according to the potency or 
activity of the serum. 

Dr. Beebe, my co-laborer in this field, has prepared all 
these substances, and I have had notliing directly to do with 
the chemical and biological problems involved. He informs 
me that neither the acetic acid nor the ammonium svilphate 
precipitate is entirely free from the thyroid globulin or thyroid 
nucleoproteid; in other words, the “pureness” of these pro- 
teids is only relative, and while the nucleoproteid or globidin 
predominates in their respective precipitates, neither precipi- 
tate is without some admixture with the other. Furthermore, 
Dr. Beebe is uncertain as to the chemical and physiological 
properties of these proteids, except that the nucleoproteid may 
contain a little more iodine tlian the thyroid globulin. The 
chemical properties may be closely allied, but I believe the 
physiological difference between these proteids is considerable 
and very important and more far reaching in its bearing upon 
disease in general and especially upon the so-called autointoxi- 
cations than the profession and the physiologists appreciate. 

Certain observations upon the histological changes in the 
thyroid glands of Graves’ disease are suggestive of the physio- 
logical difference between the nucleoproteid and the globulin 
or colloid matter. The more acute and intense are the symp- 
toms of Graves’ disease the more epithelial cells and nuclei and 
tlie less colloid do the alveoli of tlie patient’s thyroid show. 
In other words, the increase in the elements which yield the 
nucleoproteid material seem to bear a direct proportion to 
the severity of the tachycardia and general toxseraia. More- 
over, these glands which show an active proliferation of the 
epithelium and a great deal of disintegrated cell material and 
very little colloid, supply a large nucleoproteid precipitate with 
acetic acid and very little globulin or ammonium sulphate 
precipitate. The gland from a normal individual exhibits the 
opposite characteristics and yields a much greater ammonium 
sulphate tlian acetic acid precipitate. These differences 
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between the normal organ and one obtained from a patient 
who has died from the toxsemia of exophthalmic goitre invite 
a belief that the alveoli which are filled with disintegrating and 
incompletely formed cells and their nuclei, excite symptoms 
differing from those produced by alveoli in which the cells are 
fewer and the colloid much more abundant. Some of the 
difference probably depends upon abnormality in the cells, as 
in a case of myxoedematoid type the administration of the 
nucleoproteid material from a pathological gland will imme- 
diately excite the characteristic Graves’ disease symptoms, 
especially the tachycardia; but the same symptoms can be 
brought out in such a case by a slightly larger dose of the 
nucleoproteid obtained from a normal gland. With this intro- 
duction the apparent differences in the physiological action of 
the thyroid nucleoproteid and the thyroid globulin are indi- 
cated below. Tliese substances were administered to patients 
suffering not only with thyroid disease but also with a great 
variety of other pathological conditions, and much valuable 
information was thus obtained. Incidentally it is well known 
that throughout medical literature there are scattered undoubt- 
edly honest reports of benefit from thyroidal feeding in a 
great variety of pathological conditions, and one of the most 
recent, and remarkable of these reports is upon the result of 
such treatment in certain skin disorders by Johnston and 
Schwarz in the “ Transactions of the International Congress 
of Dermatologists” of 1907. 

The proteids obtained from sheep thyroids were first em- 
ployed hypodermically, and their initial effects were quite con- 
stant ; but in the course of days or weeks the dosage had to be 
greatly increased in order to accelerate the pulse or to raise 
the specific gravity of the urine, which were the gross changes 
looked for in patients not supposed to have any thyroid 
derangement. Those who might have a myxcedema taint in 
their symptoms were extremely susceptible to these proteids, 
but gradually lost this susceptibility; in other words, the 
dosage had to be increased to maintain the benefit sometimes 
apparent. But in continuing and increasing the dose, a few 
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of tliese (cancer, myxcedema, and epileptic) cases showed 
very peculiar nerv^ous and psychical symptoms such as 
ataxia, disturbances of sensation, and transient mild delusions 
or even slight delirium. 

In discussing these unpleasant experiences with Dr. Beebe 
he suggested that sheep thyroid, being a foreign proteid, when 
injected into man might gradually produce an antibody or an 
immunity, and hence in its continued use (the length of time 
varying in different persons) the foreign proteid might become 
useless or even harmful. Wlien given by mouth these foreign 
proteids, however, seem to excite no immunity, and theoret- 
ically they should not. Hence in the subcutaneous adminis- 
tration of the “ pure ” thyroid proteids, after the above experi- 
ences we have always used those obtained from the normal 
human gland. Those which are fresh and obtained from 
subjects free from disease are alone employed, and this gen- 
erally means a fairly young indhddual who has suffered death 
by violence, generally a murder or suicide. The acetic acid 
precipitate or the nucleoproteid portion of such a gland is 
scanty ; the ammonium sulphate precipitate or thyroid globulin 
or colloid is fortunately more abundant. Dr. Beebe has pre- 
pared the nucleoproteid and thyroglobulin precipitates in a 
1 : 1000 solution for hypodermatic use, — and bearing in mind 
that neither solution is entirely free from the other, note- 
worthy physiologic differences can be detected in their effect 
upon the heart and ner^'-ous system, especially in an individual 
who has passed through the active stages of Graves’ disease 
and while still retaining some of the tachycardia and nervous 
irritability, shows the dry peculiarly colored skin of myx- 
ocdema with its puffy face, irregular digestion, supraclavicular 
fatty pads and weakness. A person without manifest thyroid 
disease, like an inoperable cancer subject or an epileptic, is 
not nearly as susceptible to these proteids; but when the 
dosage is raised and pushed, differences like those in the thy- 
roidal cases are apparent. 

As elements to be mentioned below may confuse the under- 
standing of the apparent physiologic action of these two sub- 
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stances, their effects on the presumably normal subjects only 
will be described. In these a five (5) minim injection of the 
nucleoproteid solution once in four hours will elevate the pulse 
rate and induce insomnia and a feeling of nervousness within 
one or two days. A similar dose of the thyroglobulin solution 
gives an entirely negative result. The concentration of the 
thyroglobulin furnished me by Dr. Beebe can be increased to 
1 : 100 , and in this strength a five (5) minim dose at four hour 
intervals may in some normal individuals produce tachycardia 
and nervousness; but usually not. In cases of ulcerated car- 
cinoma with inflammation and pain the nucleoproteid solution 
does not relieve the pain and inflammation and does cause 
tachycardia, breathlessess, weakness, and nervousness. On 
the other hand, ten times this strength of the normal human 
thyroid globulin, or a i : 100 solution can be given constantly 
and for weeks to a patient — for example, with an ulcerated 
carcinoma of the pharynx accompanied by bacterial infection 
of the neck — and there will be no ill effects upon the heart 
or nervous system and there will be noticeable relief of the in- 
fection. This experiment can be repeated upon surgical patients 
with wounds open to infection, such as those about the mouth, 
bladder,' prostate or rectum, and while the rule has exceptions, 
the thyroid globulin solution appears to promote healing and 
prevent infection unthout the least ill effect. The thyroid 
nucleoproteid solution appears to have little or none of this 
beneficial effect upon the mechanism of resistance, and does 
cause unpleasant cardiac and nervous disturbances which are 
so closely analogous to the symptoms in Graves' disease as to 
almost force the conclusion that they are due to the same 
cause — ^namely, an excess of thyroid nucleoproteid in the cir- 
culation. 

It is not out of place to note incidentally some of the con- 
ditions in which these substances have seemed beneficial, espe- 
cially as they suggest the physiology of the thyroid gland for 
which an hypothesis is to be offered. In addition to its appar 
ent use Jn increasing the powers of resistance the thyroi 
globulin solution also seems to have some beneficial effect upon 
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the prolonged vomiting, fermentation and constipation which 
occasionally follows ether antesthesia. The nucleoproteid 
solution seems in this condition useless or hannful. In one 
case of vomiting of pregnancy which threatened suppression 
of urine and eclampsia, the i lOO thyroid globulin solution in 
forty-minim doses every four to six hours was given for 
weeks with most striking benefit upon all the symptoms and 
no ill effect whatever. It was suggested in this patient because 
she had recovered from Graves’ disease under antiserum treat- 
ment months previous to the pregnancy. The i : looo nucleo- 
proteid solution, on the other hand, was tried at the outset and 
stopped because of its tendency to excite tachycardia, weak- 
ness and nervousness.^ Enough, however, has been said in 
the above to show the apparent difference in the effect upon 
presumably normal individuals between the thyroid nucleo- 
proteid and the thyroid globulin solutions and also the extra- 
ordinar}' number of conditions as indicated by clinical symp- 
toms, which seem to be influenced favorably by the thyroid 
globulin. These same differences in effect, though to a less 
marked degree, are noticeable when the thyroid nucleoproteid 
and thyroid globulin are given in dried form by mouth. In 
this form of administration the products obtained from sheep 
and pig glands have been mostly used. The thyroid nucleo- 
proteid, therefore, in whatever way it is administered, seems 
limited in its effect first to increasing the rapidity of the 
heart action, then that of respiration, and if pushed further it 
induces a subjective feeling of weakness and nervousness. In 
all this there is a strong presumption that the nucleoproteid 
of the thyroid has a direct stimulant influence upon the sym- 
pathetic system in general and upon the cardio-accelerator 
nerve in particular. The tiryroid globulin apparently does not 
participate in this. When given by mouth, however, in an 
unprotected form, it must be remembered that all organic 
bodies which partake of the nature of a “hormone” (Star- 
ling’s designation of any substance or secretion serving as a 

’E. G. Ward, in Transactions of the American Gynecological Associ- 
ation, 1909. 
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chemical activant for some other secretion or organ), may be 
destroyed and rendered inert by the stomach digestion. To this 
rule the thyroid nucleoproteid seems to be a rather remarkable 
exception, for its effects are marked and constant, no matter 
how it is introduced into the system. The thyroid globulin, 
when swallowed in solution or dried form, appears entirely or 
almost entirely, inert, and what little effect results can be 
ascribed to the traces of the thyroid nucleoproteid which 
cannot as yet be entirely excluded from the preparation. To 
obviate the difficulty these and the other organic substances to 
be mentioned below, have been administered by rectum in 
cocoa butter suppositories, or by mouth after being encased in 
capsules which are then coated with melted salol and after- 
wards with a solution of keratine. Capsules thus covered 
must be encased in another capsule to prevent loss of the pro- 
tecting cover by chipping or abrasion. The average dose of 
the thyroid nucleoproteid given by either of these methods 
is about one-fiftieth of a grain, but the effects of its adminis- 
tration in this way presents a noticeable difference from that 
produced by the subcutaneous use of the human thyroglobulin. 
The latter in excessive dosage up to thirty (30) or forty (40) 
minims of a 1:100 solution given hypodermatically ever}'’ 
four hours to individuals without manifest or acknowledged 
thyroid disease, will produce some tachycardia, insomnia, and 
a subjective feeling of nervousness. This has always caused 
a cessation of the subcutaneous administration of the thyro- 
globulin, and it has not been pushed further; but the rectal 
use of the substance has not given such warnings, and in 
several instances the dosage has been increased up to one- 
tenth or one-fourth grain once or twice daily. This almost 
invariably will result first in producing light-, then clay-colored 
stools, then constipation and headache, and if continued, pain, 
referred to the right hypochondrium, will follow, and this is 
generally accompanied by fever which may reach 103 or 
104'’ F., an\3 the liver will noticeably enlarge and may be felt 
a finger’s'' breadth below the free border of the ribs. These 
sjnnptoms are much more readily excited in cases which sliov 
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traces of or irregular signs of thyroidism than in those who 
do not. As stated above, the subcutaneous administration of 
thyroglobulin does not produce these unpleasant and alarming 
symptoms or else the other symptoms of tachycardia and 
nervousness prevent a cautious investigator from going far 
enough to obtain them. 

The suggestion of the effect upon the liver of this very 
active constituent of the thj'Toid and the method by which it 
was obtained opens up a wide field of supposition and experi- 
mentation with the other ductless glands, and Dr. Beebe has 
supplied me with the nucleoproteid material of the pancreas, 
adrenal and liver which have been prepared in the same way 
as the thyroid nucleoproteid. i : 1000 solutions of the nucleo- 
proteids of these organs for hypodermatic administration 
have also been employed, but to a much more limited extent. 
The ammonium sulphate or globulin precipitates have not been 
tried, as they were very scanty in amount and of doubtful 
effect. The nucleoproteid material from the liver, however, 
when given by mouth seemed entirely inert ; when given hypo- 
dermatically it is decidedly laxative in carcinoma and epileptic 
cases, but no other influence on the organism could be detected. 
The liver globulin in the same class of cases seemed to produce 
a feeling of fulness in the head, some somnolence and a 
tendency to nose bleed, but there was no change in the blood 
pressure. As the nucleoproteid and globulins of the liver 
appeared to exert no influence over the symptoms in thy- 
roidism the}'^ will not be referred to again. The nucleopro- 
teids of the pancreas and adrenals, however, seem to be of 
great value. 

The adrenal nucleoproteid differs from adrenalin in that 
it lowers instead of raises the blood pressure. When given to 
patients with Graves’ disease who show a blood pressure of 
130 to 150 or 160, the adrenal nucleoproteid will reduce this 
pressure within a few hours to no or lower. Ten minims of 
the 1 : 1000 solution administered hypodermatically every 
three or four hours shows the same efficiency as one-eighth 
grain of the dried product given by rectum or by mouth in 
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protected capsules. .It also has little or no vaso-constnctor 
effect. It is sometimes remarkably beneficial for tire some- 
what irregular forms of thyroidism with high tension pulse 
and for those who show more or less marked pigmentation 
of the skin. In the latter cases the best effects are usually 
obtained by a combination of the adrenal with the pancreas 
nucleoproteid. The commercial desiccated suprarenal powder 
generally increases the symptoms of thyroidism and in some 
instances, when given by rectum, seems to be a violent purga- 
tive. In overdose the adrenal nucleoproteid may increase the 
“ nervousness ” and produce diarrhoea. 

The pancreas nucleoproteid has been employed chiefly in 
the dried form and given by rectum or by mouth in protected 
capsules, and in cases which show no signs of thyroidism it 
seems to produce even in comparatively large dosage, no 
effect other than very mild catharsis and headache. It has 
seemed beneficial for the glycosuria in some cases of surgical 
diabetic gangrene, especially when the solution of the human 
nucleoproteid is given hypodermatically. In thyroidism, 
however, the pancreas' nucleoproteid generally appears to be a 
pronounced sedative and hypnotic; but there are as yet some 
unexplainable differences between this and the commercial 
products known as trypsin, holadin, pancreatin and pancreatic 
extract. When administered by rectum some one of these 
substances, generally the nucleoproteid or trypsin, will prove 
beneficial in allaying the nervous irritability, thumping heart 
and insomnia, while any of the others may seem to aggravate 
these symptoms. 

CASE HISTORIES ILLUSTRATING THE RESULTS OF “ SPECIFIC " 
REMEDIES IN DISEASED STATES ACCOMPANIED BV 
HYPERTROPHY OF THE THYROID. 

To facilitate the understanding of the therapeutics these 
cases will be summarized and tiien repeated in more detail. 

Case 335^ — Mrs. D. presented what has been described as a 
“ leaking retention C3'st ” of the thjToid with intermittent symp- 
toms of Graves’ disease. Excision of the tumor cured all the 
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symptoms except the weakness, which disappeared under sub- 
sequent prothyroid treatment or thyroid feeding. 

Case i. — M iss F. presented typical exophthalmic goitre in the 
early stages which slowly but entirely disappeared after three 
injections of the antithyroid serum. A recurrence of the incipient 
symptoms four years later was cured by pancreas feeding. 

Case 82. — Mrs. L. presented typical exophthalmic goitre in 
the chronic stage and was at first greatly improved and then made 
worse by the antiserum. Thyroid feeding or prothyroid treat- 
ment then became noticeably beneficial. 

Case 126. — Mrs. P. presented typical exophthalmic goitre in 
the chronic stage. The symptoms were made much worse by the 
antiserum and by feeding the combined thyroid proteids and by 
iodine. A change to the human thyroid globulin given subcu- 
taneously produced an immediate improvement and a complete 
cure after several months of treatment. 

Case 114. — Mr. McG. presented atypical exophthalmic goitre 
in the late or myxoedematoid stage. Nothing relieved the symp- 
toms except the administration of the human thyroid nucleo- 
proteid subcutaneously. 

Case 287. — Miss R. presented typical exophthalmic goitre in 
the chronic stage. No medication produced improvement. After 
ligation of the vessels there was an immediate improvement and 
a gradual return to a nearly normal condition. Later the admin- 
istration of pancreas nucleoproteid by rectum seemed a valuable 
adjuvant in the convalescence. All other preparations of pan- 
creas excite signs of thyroidism. 

Case 210. — Miss C. presented typical exophthalmic goitre in 
the early stage. The antiserum produced some improvement. 
Excision of the more enlarged lobe and isthmus of the thyroid 
resulted in an apparently perfect cure at the end of one month. 

Case 23. — Miss M. presented typical exophthalmic goitre 
with a general condition indistinguishable from the last case, and 
underwent (at the hands of another surgeon) an almost complete 
thyroidectomy. Death followed within twenty-four hours, appar- 
ently from an acute exacerbation of the pre-existing thyroidism. 
In the exacerbation the usual dose of antithyroid serum was 
^ven without the least effect. 

Case 43. Mr. C. presented typical exophthalmic goitre in 
the late chronic stage. The antithyroid serum and. the thyroid 
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proteids aggravated all the symptoms. The administration of 
iodine alone resulted in immediate relief and a complete cure 
within three months. 

Case 120,— Mrs, G, presented tj^pical exophthalmic goitre in 
the late chronic stage, with marked pigmentation of the skin and 
a blood pressure of 150 mm, Hg, The administration of the 
solution of human adrenal nuceloproteid subcutaneously relieved 
all symptoms and reduced the blood pressure from 150 to 
no mm, within thirty-six hours. Later the combination of the 
adrenal and pancreas nucleoproteids seemed more beneficial 
than the adrenal alone. 

Case 315, — Miss B, presented unmistakable incipient exoph- 
thalmic goitre. Five grains of trypsin given by rectum reduced 
the pulse rate from 90 to 60 in one night. Later the combined 
thyroid proteids seemed more beneficial in the convalescence. 

Case 151. — Mr. P. presented typical exophthalmic goitre in 
the chronic stage, with glycosuria. Excision of one lobe and the 
isthmus of the thyroid has cured all symptoms. 

Case 192, — Dr, G. had had typical exophthalmic goitre and 
recovered completely with the exception of exophthalmos. Then 
severe diabetes appeared. The administration of the thyroid 
proteids was followed by an immediate increase of the glycosuria. 
Death occurred six months later from diabetes. 

Case 43. — Miss B, recovered completely from typical exoph- 
thalmic goitre under the administration of the antiserum. Three 
years later she developed severe diabetes, A combination of 
strict diet with the administration of large doses of pancreas 
nucleoproteid by rectum and complete rest resulted in a disap- 
pearance of all symptoms. The resumption of work brought a 
recurrence of glycosuria ; diabetic coma and death followed. 

Glycosuria or diabetes has appeared in five cases in this 
series, and the only one which has survived for six months is 
Case 1 5 1, in whom two-thirds of the thyroid were excised. 

These histories illustrate what are apparently different 
phases of the same general process and show how the patho- 
logical condition can be relieved or cured by different reme- 
dies which are specified in each instance in that that remedy 
alone is required. 


(To be continued.) 



TREATMENT OF DRY ARTHRITIS WITH INJECTION 

OF VASELINE. 

BY THORKILD ROVSING, M.D., 

OF COPENHAGEN^ DENMARK, 

Professor of Clinical Surgery to the University in Copenhagen. 

In the Hospifalstidende, No. Hi, 1904, I related two cases 
of dry traumatic arthritis in the hip joint, where in 1902 I 
succeeded by the injection of sterilized yellow vaseline in com- 
pletely restoring the function and in fully making to disappear 
the violent pain and intolerable creaking when walking. This 
satisfactory result has in both cases continued after the expira- 
tion of seven and nearly five and a half years respectively. 

Regarding the extension and practicability which this sim- 
ple treatment can be expected to get in the future, I expressed 
the sure expectation that the injection of vaseline would be’of 
importance in the treatment of malum coxae et genu senile, 
because the suffering, from an anatomical and pathogenetic 
view point, is often very like the dry traumatic arthritis in 
younger individuals, in Avhom I had obtained such good results. 

On the other hand, I expressed myself reservedly concern- 
ing the use one could expect of injection of vaseline in the 
many other kinds of chronic arthritis which manifest them- 
selves by pain and crealdng and stiffness of the articulations — 
the uratic and rheumatic arthrites, arthritis deformans, the 
alterations remaining after acute infectious arthritis (the 
gonorrhoeal in particular). This reservation was mostly due 
to the knowledge that Blidinger ^ had tried the method in 
such cases with very inferior result. At the same time I saw 
in the very small quantity of vaseline which Budinger had 
injected in these cases a possible explanation of the bad results, 
and was of the opinion that it was still worth trying the 
method in selected cases of this kind, only with larger quantities 
of vaseline, 

’ Konrad Budinger: Die Behandlung chron-Arthroit und Vaselin- 
injetition. Wien. klin. Wochenschrift, 1904, No. xvii. 
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Since this first report I have treated 51 joints vdth the 
injection of vaseline, but I consider it right, as a basis for the 
conclusions which I am goingto now state, to use only the cases 
treated up to January, 1908, the result of which I have been 
able to control at least 18 months. The number of these cases 
is 30, with 35 vaseline injections owing to 5 of the patients 
having had bilateral joint affection. I have divided these 
cases into two main groups, of which the first, consisting of 7 
cases, comprises the non-tranmaiic " dry '' arfhrites, whether 
they are of rheumatic, uratic or unknown origin; while the 
last group comprises the franmatic dry arthrites, into which 
comes malum coxse senile, together with 4 cases where vaseline 
has been injected in order to prevent ankylosis after arthrot- 
omy and arthrectomy — 23 cases in all. 

GROUP I. — ARTHRITIS URICA .AND ARTHRITIS DEFORMANS. 

Synopsis of Cases. 

Case I. — ^Emma N., aged 59, farmer’s wife. Admitted De- 
cember 27, 1904 ; discharged, July 2, 1905. 

History. — Seven years ago the patient, who had up to tliat 
time been well and borne four children, began to suffer from 
rheumatism in finger, shoulder, and knee joints. Some of the 
finger joints became deformed. When moving, grinding was felt 
in the shoulder and knee joint which was very painful. 

Operation, January 21, 1905. Puncture of both Iniee joints. 
Out of each joint 5 to 6 c.cm. of turbid, yellow sjuiovia was 
evacuated, in which numerous, whitish yellow fluff was found. 
Injection into each joint of 25 c.cm. vaselini flaw. 

Course. — Temperature, January 22, 39.6 C. to 37.5 C. ; Janu- 
ary 23, 38.7 C. to 36.6 C. Temperature after that normal. For 
the first few days pain was severe in the right knee. February 
. 5, the vaseline seems to have acted favorably in the left knee, 
which can now be moved without creaking. Pain, though some- 
what decreased, is still felt in the right knee. 

Result: medium. 

Case II. — P. A., spinster, aged 48. Admitted September 8, 
1905 ; discharged, October 30, 1905. 
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Hwfoo'.— Delicate in her young days. No uratic symptoms. 
Her present illness began 15 to 16 years ago, when a sudden 
swelling of the right wrist developed. No temperature. Shortly 
afterwards one finger joint after the other was attacked. By 
degrees both wrist and elbow joints, shoulder and knee joints and 
lately the left hip joint became affected. Gout-like attacks of the 
first metatarsophalangeal joints occurred. The knees especially 
inconvenience her. 

Objective Examination. — Right shoulder ankylotic, left shoul- 
der allows a little movement with grinding. Elbow joints are 
inflected, deformed. Wrist and finger joints also. Knee joints 
slightly inflected. The movements very limited. Creaking, pain, 
and swelling heavy. Effaced contours. 

Operation. — October 2, 1905. In ether narcosis. Puncture 
of both knee joints ; no synovia found in either joint. Injection 
into each joint of 15 c.cm. vaselini flavi. 

Course. — No rise in temperature. Some improvement in the 
mobility of the left knee. The right knee is, on the other hand, 
almost as painful as before the operation, but there is no grinding 
or creaking. 

Result: slight amelioration. 

Case III. — Miss L., aged 52. Admitted October i, 1905; 
discharged November 14, 1905. Private clinic. 

History. — Quite well until the menopause set in at the age of 
45. Then she began to suffer from rheumatism first in the feet 
then in the knees, especially after the patient four years ago had 
a feverous illness with pains in the right side of the abdomen 
and shortly after pneumonia. Arthritic changes in finger, elbow, 
and shoulder joints have developed rapidly. Asthmatic and a 
little cyanotic. 

Objective E.vamination. — Systolic murmur. Left knee is kept 
slightly flexed, even little movements hurt badly. The right knee 
on the contrary can be moved without any pain and to about 
normal extent. 

0 />c}-a/io>!.— October 3, 1905,— Local ansesthesia. Puncture 
of the left knee joint, from which 25 c.cm, of turbid, fluffy fluid 
is evacuated. Injection of 20 c.cm. vaselini flavi. 

Course. — Only slight rise in temperature, 39.8 C., in the 
evening, but severe pain felt after the injection. The movements 
are so painful that it is considered advisable to apply an im- 
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mobilizing bandage. The patient died later on in her home of an 
affection of the heart. 

Result: bad. 

Case IV. — B. S., spinster, aged 36, schoolmistress. Admitted 
December 28, 1905; discharged February 25, 1906. Private 
clinic. 

History. — Has suffered from bronchitis several times; the 
expectorate has been examined well for T. B. with negative 
result. Twelve months ago pains and a slight swelling of the 
right knee began. For this reason patient was kept in bed. 
Since then the creaking and pains when moving the knee have 
increased. She stands about and walks a good deal. 

Objective Examination. — No accumulation in the joint. Ex- 
tended soft creaking by movements. 

Operation. — Ether narcosis, February 10, 1906. Puncture of 
the right knee from which no synovia can be pressed out. In- 
jection of 20 c.cm. vaselini fiavi. 

Course. — Temperature December 30, 38.5 C. to 37.8 C. 
Heavy pains, swelling and strain of the joint occurred during 
the first three weeks and there was a slight rise in temperature ; 
38.1 C. to 37.4 C. in the evenings for a whole month. Treatment 
with epithema tepid, passive movements, and massage to finish 
up with. About three months after the walk was good and free 
from pain. 

Result: good. 

Remark. — The diagnosis doubtful (traumatic? uratic? tuber- 
cular?). 

Case V. — A. M., aged 49, hospital nurse. Admitted Feb- 
ruary 7, 1906 ; discharged February 28, 1906. Private clinic. 

History. — Patient suffered from rheumatic fever at the age 
of 14, this lasted a week. For the last 5 or 6 years she has 
suffered pains in both hip joints, the left one in particular. The 
pains lessen at changes in the weather, and hurt badly when 
patient gets up to walk after sitting or lying down. Strong 
creaking is heard in the joints when the pains are felt 

Operation. — Febniary 10, 1906, ether narcosis. Puncture of 
the capsule which has been uncovered by an incision. No 
synovial fluid. Injection of 20 c.cm. vaseline. 

Course. — February i, temperature 38 C. to 37-4 C. Other- 
wise no rise in temperature; no pains, but the treatment has 
caused no improvement in this case. 

36 
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Result: nil. 

Case VI.— -H. P. N., aged 58, laborer. Admitted May i, 

1906 ; discharged August 2, 1906. 

Arthritis genus dext. and ankylosis ; arthritis genus 
sin. sicca. Patient has suifered pains during the last five years 
in the right knee. He has kept it in splints for the last two years, 
and during this time full ankylosis has set in. In the last six 
months pains have commenced in the left knee. Strong creaking 
is noticed by movements which, by the by, can be done to rather 
a normal extent. 

Operation . — May 9, 1906, resectio genu dext. Bony anky- 
losis between cond. int. fern, et tibiae. No fluid, the cartilage 
gray, the remaining articular surface bluish red. Puncture of 
the left knee. No synovia. Injection of 15 Grammes vaselini 
flavi. 

Course . — Bad pains and great swelling of the left knee. 
The temperature rose steadily until 39.5 C, On May 16 another 
puncture was performed, by which a good quantity of serous fluid, 
mixed with blood, and a little vaseline was removed. No 
microbes (microscopical examination and culture). May 23; 
Temperature normal. Discharged on August 2 and was then 
able to walk fairly well with a crutch or stick. Very little pain 
was felt in the left knee, which he moved freely. 

Result: good. 

Case VII. — Miss A. L., aged 31. Admitted March 20, 1907; 
discharged April 17, 1907. 

History . — Patient has since her twenty-first year suffered 
from multiple joint affections which began with pains in the left 
elbow joint, followed by increasing restriction of the movability; 
after that the finger joints were attacked and both ankle joints in 
the same way. Four years ago pains began in both knees. The 
symptoms vary a good deal. Sometimes patient is quite unable 
to walk. Fever never stated. Hip and shoulder joints free. 

Objective^ E.'iauiination . — ^The left elbow ankylosed in rect- 
angular position. The finger joints show typical arthritis de- 
formans. The right knee joint slightly inflected, can only be 
moved verj’ httle and with great creaking. Patella unshiftable; 
left patella a little shiftable. Othenvise proportions the same. 
Rontgen photo^ shows the articulation surfaces in both joints 
rough, with pointed tips. 
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Operation . — March 23. Puncture of both knees. From the 
right knee a good deal of turbid, bloody, serous fluid is evacuated ; 
from the left one nothing. Injection of 15 c.cm. vaseline into 
each knee joint. 

Course . — ^Temperature March 24, 38.4 C. to 37.3 C.; March 
25 j 384 C. to 38.1 C. ; March 27, 38.5 C. to 38 C. Severe tension 
of the left knee, why puncture is performed once more, and a 
good deal of vaseline and fluid comes out. Temperature after 
that normal. April 17, patient discharged. The walk very bad, 
hardly any better than before the operation. 

Result: bad. 

If we now, first of all, examine this group of cases — seven 
in number — whose history of illness is presented briefly in 
Group I, Ave can at once see by the results recorded, how 
mediocre or bad the injections of vaseline have acted in the 
majority of cases: Cases I, IT, III, V, and VII. In some 
cases there appear besides severe pain, great swelling and 
expansion of the joint capsule, also symptoms of fever; in 
short, signs of an acute state of inflammation which vanishes 
in the course of few days or a Aveek. 

If the patient then gets up and begins to walk about, his 
condition is as a rule quite as it was before the operation; in 
some cases the patient is slightly better, but in others tlie 
walk has become even more painful than before. 

The reason of this circumstance soon became evident to 
me by observation and inspection of the joint during the 
operation. It appeared as it was, that even in the most 
creaking joints of this category there Avere b)'' no means dry- 
ness and lack of SAmovia; on the contrary, an ample fluid 
existed, though never clear, more or less turbid, grayish, con- 
taining fluff and threads, microscopically numerous leucocytes ; 
but in no case did I succeed in proving microbes. 

In other words, tlie question in all these cases is about 
exudatiA’^e processes of inflammation in the joint capsule, 
Avhether these are due to chemical irritation (uric acid, toxins) 
or yet unknoAvn and not demonstrable microbes, and it is easily 
understood that the A'aseline under these circumstances onlv 
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acts as a foreign body, which further irritates the synovial 
membrane and leads to increased exudation. In any case, 
when turbid duid flows out by the puncture, I do not advise the 
injection of vaseline. 

Considerably more difficult is the question how to act in 
the minority of cases, where such arthritis seem finished with 
a creaking, painful joint, which is deficient in synovia. First, 
there is this difficulty, — that the differential diagnosis of the 
traumatic joint affection may be hard to make, if pronounced 
symptoms of inflammation haA'-e not appeared at an earlier 
stage of the disease, as in Cases IV and VI, where no synovia 
was found in the joint. As a rule the course after the injec- 
tion of vaseline, exactly like the latter case, will give the 
diagnosis by a more or less severe return of the inflammation 
with high temperature, painful, strained swelling of the joint 
capsule, sometimes peri-articular oedema. But it is indeed 
too late, and an unfortunate rvay of finding the diagnosis, if 
the injection of vaseline was absolutely unnecessary or even 
injurious in such cases. I am not disinclined, however, to 
believe that the injection of vaseline in several cases of this 
sort is worth trying or experimenting Avith. 

With tAvo of these patients, the above mentioned Case IV, 
a school mistress, 36 years of age, and Case VI, a laborer, 58 
years of age, I obtained in the end, after the tedious reaction 
had ceased, a really good functional result — almost normal 
mobility AAUthout creaking, and a strong leg, fit for use. 

With another patient, Case V, Avhere the disease formerly 
had had the appearance of a slight, rheumatic polyarthritis, 
but the puncture gave no fluid in the joint, the injection of 
vaseline seemed quite AAnthout any effect ; but the reaction after 
the injection on the other hand Avas extremely slight, as the 
highest temperature aa'Ss 38° C., and the pains not more 
considerable than they used to be every day. 

The result of my experiments Avith the injection of vaseline 
in the case of really chronic apparently dry arthritis of uratic, 
rheumatic or other infectious origin has been as folloAvs : If 
by the puncture diiid is found in the joint, one ought to abstain 
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from the vaseline treatment completely; if, hozucvcr, the joint 
is found completely dry and the indammaiion apparently ex- 
tinct, one ought to attempt the injection of a smaller guantifx 
of vaseline, zuhich cannot distend or strain the capsule, aficr- 
zvards carefully zuatching any possible return of the symptoms 
of indammation. 

I 

GROUP II. — MALUM SENILE AND OTHER FORMS OF DRY TRAU- 
MATIC ARTHRITIS. 

Synopsis of Cases. 

Case I (Published in the Hospitalsfidcnde, 1904, No. hi). — 
Miss K., shop girl, aged 32. Admitted April 14, 1902 ; discharged 
April 29, 1902. Readmitted June 3, 1902; discharged June 16, 
1902. 

History . — Congenital left-sided hip luxation. Caput femoris 
displaced high up in fossa iliaca externa, expanding the gluteal 
muscles. For the last three to four years constant increased creak- 
ing and grinding in the joints when moving. You can hear it a 
long way off. August 6, 1900, operation. The capsule is 
opened by longitudinal incision. No synovia. Caput femoris 
greatly deformed; covered with pikes like a thomapple. The 
pike-covered calotte was removed with rounded kerf. Healing 
per primam. Temporary improvement, but at the end of the 
year the attacks were as bad as ever. 

Operation . — April 14, 1902. Ten c.cm. of vaseline is in- 
jected without incision. April 22, soundless and painless walk 
lasted four weeks, then creaking and pains began once more. 
I thought that too small quantity of vaseline had been injected. 
June 6, 1902, the incision was made to the capsule and now 
under control of the eye, twenty-five c.cm. of vaseline flavi were 
injected into the joint cavity. 

Result . — ^The result -was excellent and has remained unchanged 
up to the present date (July 15, 1909), more than seven years, 

Case II. — (Published in the Hospitalstidcndc, 1904- No. Hi.) 
I. (farmer), aged 25. Admitted March 21, 1904; disciiargcd 
April 4, 1904. 

History . — ^At the age of 16 right-sided coxitis healed up with 



io6o 


THORKILD ROVSING. 


ankylosis, after which his walk was lame but free from pain 
so that he was able to look after his farm, until 12 months ago, 
then pains and creaking began in his left hip; these have in- 
creased so that he is now quite unable to work. The right lower 
extremity zVz cm. shorter than the left one. By passive move- 
ments strong osseous creaking is noticed in the left hip joint. 

Operation. — March 24, 1904. Puncture of the left hip joint. 
No synovia. Injection of 20 c.cm. of vaseline. 

Course. — No rise in temperature. March 28, 1904: He gets 
up and is able to walk without any pains or creaking. Patient has 
been capable of doing his work during the past five years. 

Result: excellent. 

Case III. — N. C. L. (sailor), aged 22. Admitted December 
8, 1904; discharged January 4, 1905. 

History. — At the age of nine severe trauma of the right 
regio glutsealis caused by being upset out of a cart. After some 
time an abscess was formed and some bits of bone were dis- 
charged. The fistula closed quickly. Since then free motion 
but increased creaking in the right hip joint. Two months ago 
patient fell on board ship in bad weather and hurt his right hip 
badly. Since then heavy increased pains and creaking after 
movements, especially in the evening. 

Objective Examination. — Healthy appearance, considerable 
atrophy of the muscles in the right gluteal region and on the 
right femur. By rotation and abduction heavy creaking (osseous) 
in the joint, but the movements are otherwise normal. No 
shortening of the extremity. 

Operation. — December 22, 1904. An incision 5 c.cm. long is 
made above trochanter major, the capsule is exposed and punc- 
tured with a big trocar. No synovia is found. Direct from the 
tube 25 c.cm. of fresh sterilized vaseline is injected. The wound 
is joined with aluminium bronze covered with collodion and 
cotton wool. 

Course. ^December 29, 1904. The suture is removed. 

Healing witliout reaction. Patient gets up. January 4, 1905: 
Has been free from pains and creaking since the operation. Is 
up all day and feels absolutely well. Discharged. 

Result: excellent. 

Information in October, 1906. Shortly after the 



VASELINE INJECTIONS IN ARTHRITIS. 


I 06 l 

discharge the patient enlisted at the board of conscription for 
the navy as a sailor and took part in all the hard training on 
board, till one day, when the surgeon heard that he had lately 
undergone an operation in his hip, he was sent to Professor 
Rovsing to inquire if he ought to be excused from service. This 
was advised. Since then patient has been perfectly strong and 
well. 

Case IV. — S. L., married woman, aged 33. Admitted De- 
cember 27, 1904; discharged January 16, 1905, Readmitted 
January 30, 1905 ; discharged February 5, 1905. 

History . — No tubercular or other morbid disposition. Quite 
well ‘until three years ago — ^\vhen by a fall patient hurt her right 
knee. Since then she has felt pains and creaking eveiy^ day', not 
much swelling. Patient has been kept in bed from time to time, 
but treatment w'ith immobilization, tinct. iodi. spirit., cantharides, 
water cure has been in vain. 

Objective Examination. — Strong, healthy appearance. No 
swelling of the right knee which measures exactly the same as 
the left one (35 and 32 cm.). No accumulation in the joint. 
She can move the knee to a full extent, but distant rather soft 
creaking and grinding is heard. 

Operation . — December 29, 1904, ether narcosis. Puncture of 
the right knee joint. No fluid flows out. By strong compression 
a few drops of clear synovia is pressed out at last. Injection 
of 30 c.cm. yellow, sterile vaseline. Collodion and cotton wool 
dressing. Microscopy and culture from the drops of synovia 
show no microbes, no leucocytes. January 31, 1905: Second 
operation. Puncture, whereby 20 c.cm. of vaseline and a little 
thin synovia is removed. 

Course . — The evening after the operation temperature was 
38.2 C., and normal after that. After the injection the creaking 
vanished completely. January 5: Patient gets up and walks 
by' the aid of a' stick. Tension and pains in the knee when 
moving. Discharged. January' 15; Comes back again. Tlie 
right knee swollen, 3 cm. bigger than the left one. Bunsa sub- 
crurea is particularly strained, fluctuating. No creaking. Tlic 
knee can be extended fully, with good function, but only flexed 
till about 80° without pains. January 31, 1905' certain 

that too much vaseline has been injected 20 c.cm. is removed. 
After that patient is completely free from pains. Discharged 
February 5, 1905. 
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Result- finally good. 

Remark. — Injection of too much vaseline. 

Case V. — V. H., a merchant’s wife, aged 37. Admitted 
March 28, 1905 ; discharged April 22, 1905. 

History. — By a fall 22 years ago patient hurt her left hip; 
felt pains for some months, but these passed away until 10 years 
ago when she noticed increasing weakness and stiffness of the 
left hip joint. Treatment with massage, electricity, douche, but 
all without any effect. Patient has used a stick during the last 
12 months. 

Objective Examination. — Movement free until about 60°, then 
she began to complain. Slight creaking is felt. She is very 
stout. Atrophy of 2 cm., but no shortening of the left lower 
extremity. 

Operation. — ^After ineffective treatment with iodide of potas- 
sium and local steam baths, puncture was performed on 
April 18, 1905, without evacuation of synovia; and after that 
injection of 20 c.cm. vaselini flavi. 

Steady improvement. 

Result: medium. 

Case VI. — P. H, (blacksmith), aged 24. Admitted April ii, 
1905 ; discharged April 18, 1905. Private clinic. 

History. — Three years ago patient dislocated his right shoul- 
der while working hard in the field during harvest time. After a 
while pains and creaking developed. These were at their worst 
in the evening and improved by taking exercise. For six weeks 
treatment with immobilization without any effect. Heavy creak- 
ing in the right shoulder, some also in the left shoulder. 

Operation. — April 14, 1907. Local cocain-ansesthesia. Punc- 
ture of the right shoulder joint, by the cannula being introduced 
exactly below acromion. No synovia flows out. Injection of 
20 c.cm. of sterilized vaselini flavi. 

Course. — ^April 18, No creaking, no pains, even when mov- 

a great deal. Patient has been well ever since. 

Result: good. 

Case VII. — ^H. N. (fanner), aged 55. Admitted July 3, 
1905 > discharged July 17, 1905. Private clinic. 

History. — Quite well until five or six years ago, when he 
began to feel pains in both knees; especially while standing. 
Pains have increased gradually since then and during the last 
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three or four years strong creaking has begun in his left knee 
joint especially. Now he is quite unable to work. No swelling 
in the knee regions. Strong creaking in both joints. The right 
one can only be flexed to a right angle. On the right side a 
corpus liberum is supposed to exist. Patient does not wish 
arthrotomy. 

Operation. — ^July 6, 1905. Puncture of both knee joints, by 
which no synovia can be removed. Injection into each joint of 
15 c.cm. vaselini flavi. July 7: No creaking — no pains. July 
10: Temperature normal, patient gets up. July 17: Able to 
walk quite well without pains. Discharged. 

Course. — No reaction. 

Result: satisfactory. 

Diagnosis: Malum senile. 

Case VIII. — ^A. J. (farmer), aged 76. Admitted July 26, 
1905 ; discharged August 7, 1905. Private clinic. 

History. — ^Ten years ago symptoms of malum senile began in 
both hip joints and both knee joints. These symptoms have 
increased gradually and during the last six months patient has 
had to walk with a stick or a crutch. Movability decreased, bad 
pains, but only inferior creaking in the hip and knee joints. The 
knees worry patient the most, consequently he wishes for treat- 
ment of these only. 

Operation. — ^July 28, 1905. Puncture of both knee joints. 
No synovia can be pressed out. Injection of 15 c.cm. sterilized 
vaseline into each knee. 

Course.- — ^The evening of the operation temperature rose to 
38.5 C. ; after that it was normal. August 2: No pains, no 
creaking by passive movements. Patient gets up. August 4: 
His walk much improved without any pains in the knees. August 
7: Patient thinks walking much easier, and is delighted with 
result. 

Result: good. 

Case IX. — A. K. (spinster), aged 70. Admitted Septem- 
ber 8, 1905 ; discharged October 2, 1905. 

History. — ^Patient well until two or three years ago when she 
began to feel bad pains in the right hip- joint when moving. 
These pains have increased gradually since then. She is only 
able to walk with a stick and bends forwards very much. 

Objective Examination. — Great atrophy of the right femur. 
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which diifers 5 cm. from the left. Movements very painful, 
producing bad crealcing. Position adducted and inflected. 

Operation. — September 15, 1905. Primary ether narcosis. 
Puncture of the right hip joint through the capsule exposed by 
incision. Not one drop of synovia flows out. One feels the 
articulating surfaces creaking against each other. Injection of 
20 cm. of vaseline. 

Course. — No rise in temperature. No pains after the in- 
jection. September 21 : Patient gets up. September 24; Patient 
walks about without any pains. October 2: No pains, no 
creaking while walking. 

Result: excellent. 

Case X. — Miss H., aged 30. Admitted October 7, 1905; 
discharged November 15, 1905. 

History. — Kyphoscoliosis since the age of four, with short- 
ness of breath, palpitation of the heart, etc. For the last ten 
years pains in the left jaw joint when moving it. Also increasing 
creaking and grinding which greatly inconveniences the patient. 

Objective Exanmuition. — Creaking and pains when moving 
the left jaw joint No swelling. The Rontgen photo shows 
nothing abnormal. 

Operation. — October 18. Local cocain anaesthesia. Incision 
to the capsule. Puncture of the lowest articulation chamber of 
the left joint. No synovia found. Injection of 1-2 cm. vaseline. 
October 30: Injection of vaseline in the uppermost articulation 
chamber. 

Course. — Creaking even after the operation. Pains the first 
few days, after that the pains and creaking decrease considerably. 
Patient discharged, greatly improved. 

Result: medium. 

Case XI. — S. S. (married), blacksmith, aged 62. Admitted 
November 24, 1905; discharged December 14, 1905. 

History. — ^Patient quite well until six years ago when he 
began to suffer pains in both shoulder joints and over arms. 
Two month ago he fell and hurt the right shoulder joint, whereby 
the movability was further restricted and the pains increased. 

Objective Examination . — No swelling or deformity in the 
shoulder regions. Bad pains and creaking by movements. Ront- 
gen photo shows the surface of cavitas glenoidalis somewhat 
rough. 
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Operation. — December 5, 1905. Ether narcosis. Puncture 
of both shoulder joints below the hindmost corner of acromion. 
No synovia is found in either joint. Injection of vaseline: 15 
cm. in the left, 20 cm. in the right shoulder joint. 

Course — December 6: Temperature 38° C. to 37.3° C. 
Pains in botlr shoulder joints. After that no fever, no pains. 
December 8: Patient gets up. December 9: Movements free. 
No creaking. December 12: Patient can swing his arms without 
any pains. 

Result: excellent. 

Case XII. — ^K. M. C. (married), aged — , farmer’s wife. 
Admitted November 5, 1905; discharged December 6, 1905. 

History. — Increasing pains in the right hip during the last 
four years. Patient lias alternately been kept in bed and walked 
about with crutches. She was emaciated greatly. 

Objective Examination. — ^The movements of the hip cause 
great pain, and pelvis moves then too. Two cm. atrophy of the 
right femur. The Rontgen photo shows no destniction. In- 
ferior crealcing. 

Operation. — November 18. Ether narcosis. Incision. 
Puncture. No Synovia. Injection of 20-25 c.cm. of vaseline. 
Suture. 

Course. — Excellent effect. November 23: No pains felt in 
the hip when moving it ; it acts freely. December i : Walk pain- 
less and natural. 

Result: excellent. 

Case XIII. — P. P. (farmer), aged 34. Admitted Januarj' 8, 
1906; discliarged February 12, 1906. Readmitted January 26, 
1907; discharged February' 16, 1907. 

History. — Patient has congenital bilateral hip luxation. Wad- 
dling but painless walk until he was 25 years old, then bad pains 
began in his right hip. During the last three years pains in 
both hips when walking. Ineffective treatment with salicyle, 
immovable bandage and leather corset, in order to keep the head 
of the thigh bone doAvn — all this only causes pressure and pains. 
Trochanter situated 5 cm. above Roser-Nelaton’s line on both 
sides. Whenever the patient moves creaking is heard in both 
hip joints. 

Operation. — ^January' ii, 1906. Ether narcosis. Puncture of 
the right hip joint. A little clear synovia is found. Injection of 
25 c.cm. vaseline. 
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Course. — Excellent effect; but pains in the left hip joint are 
getting worse; so the patient returns on January 26, 1907. Janu- 
ary 30, 1907: Puncture of the left hip joint. Injection of 25 
c.cm. vaseline. 

Result: splendid. 

Case XIV. — Mrs. J., aged 66. Admitted August 10, 1906; 
discharged August 24, 1906. 

History. — Malum coxae dextrae senile, began three years ago. 
The patient gives the impression of being rather senile. Creak- 
ing and grinding is felt in the right hip, which passively can be 
extended fully. Ineffective treatment with massage, cauteriza- 
tions, etc. Rontgen photo proves irregular contours of the lowest 
half of caput. 

Operation. — ^August 17, 1906. Local cocaine anaesthesia. 
Puncture of the left hip joint. No synovia found. Injection 
of 20 c.cm. vaselini flavi. 

Course — Splendid effect. August 21 : Patient gets up and is 
able to walk without any pains and without grinding. 

Result: excellent. 

Case XV. — K. M. N. (farmer’s wife), aged 45. Admitted 
October 4, 1905 ; discharged January 20, 1906, 

History. — Patient, who has a lot of hard work standing up, 
and who had suffered a long time from nephroptosis, began 
during the last few years to complain of pains in her right 
knee while walking and standing. Some creaking noticed lat- 
terly. No visible accumulation, no swelling of the capsule, 
only a good deal of creaking. 

Operation. — October 18, 1905. Puncture of the right knee. 
In spite of hard massage and exercise of the knee not one drop 
of synovia is found. Injection of 25 grammes vaselini flavi. 

Course. — October 19: No pains, but the following week a 
good deal of tension in the knee. Suppose that too much vaseline 
has been injected. Massage and strong movements of the knee 
is tried. December 5, 1905*. Patient leaves bed. 

Result: medium. 

Case XVI. — I. S. (coachman), aged 61. Admitted Oct. 31, 
1906; discharged November 28, 1906. 

History . — Patient never felt ill till three or four years ago 
when he began to suffer pains and lack of strength in the left 
hip region. His walk became very bad and during the last few 
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months Ins right hip has suffered in the same way. Healtiiy 
appearance, very tall and thin. In both hip joints strong drj- 
crealcing is noticed when moving them to a nonnal extent. 
Rontgen photo shows indistinct rough contours of caput femoris 
on both sides. 

Operation. — November 8. Ether narcosis. Puncture of the 
hip joints. Not one drop of s}movia is found. Injection 15 
c.cm. vaselini flavi. 

Course. — No fever. Insignificant pain in the left hip— the 
right one quite free from pain and patient is able to move it 
freely. November 13: Patient gets up. Almost no creaking. 
Discharged feeling greatly better. 

Result: good. 

Case XVII. — K.I. (married) farmer. Admitted January ii, 
1907; discharged March 12, 1907. 

History. — ^Arthritis traumatica sicca in the right shoulder. 
Five years ago patient was lifted up by a waterspout and thrown 
down into a ditch. 

Operation. — January 26. Puncture of the right shoulder joint ; 
no synovia found. Injection of 15 c.cm. vaseline. 

Course. — No pains and no creaking in the shoulder joint 
after the injection. 

Result: good. 

Case XVIII. — M. J. (surveyor), aged 42. Admitted Feb- 
ruary 23, 1905; discharged April 4, 1905. 

History. — ^Arthritis, traumatica genus d. s}’novitis; chondritis 
dessecans. Multiple corpora libera cartilaginea. Patient dislo- 
cated his right knee in jumping over a ditch. Bad pains im- 
mediately after ; they went away after a week's rest but returned 
a few months later. Since then his walk has been very painful ; 
he feels creaking in the knee, which is often swollen. Tiic 
furrows on each side of patella are diminished. Patient can 
bend the knee to a nonnal extent, with creaking. 

Operation. — Etlier narcosis. Arlhrotomy along the inner 
edge of patella about 25 c.cm. of turbid tough synovia is CTOCua- 
ted. In the synovia is found many little flat bodies which remind 
one of broken bits of mother of pearl. Small loss of substance 
in the joint cartilage. The synovial membrane red, swollen. 
Irrigation with 4 per cent, carbolic water. Injection of 25 tcm. 
vaseline after capsule was closed. 
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Course. Healing per primam. During the first month or 

two rather bad pains are felt when moving the knee, but these 
vanished gradually and patient has obtained almost normal 
function. 

Case XIX.— I. J. (farmer), aged 30. Admitted June 28, 
1905; discharged July 12, 1905. 

History. — A few years ago patient dislocated his left elbow 
when turning a plough. Since then he has felt uneasiness and in- 
creasing difficulty in stretching out his elbow, so that he cannot 
very well attend to his work. Besides pains there is creaking. 
No swelling of the capsule, the elbow can be flexed completely 
but only extended to 140°. Rontgen photo shows a heap of 
foreign bodies in the articulation, mostly on the flexor side. 

Operation. — ^June 29, 1905. Ether narcosis. Arthrotomia 
cubiti sin. Plenty of synovia flows out, and at last come a heap 
of white hard, clinging corpucula aliena. By the aid of the 
curette more of these are removed. The cartilaginous area look 
as if pock-marked, with small loss of substance. Chondritis 
dessecans. Finally, injection of 10 c.cm. vaseline. 

Course. — Patient much better but uneasiness is still felt, and 
the extension of the elbow is somewhat limited. Patient has been 
able to resume his work. 

Result: rather good. 

Case XX. — Miss K., aged 20. Admitted January 24, 1906; 
discharged April 21, 1906. 

History. — Osteochondritis condyli extemi femoris dextri. 
Three years ago patient felt pains and fatigue in the right knee 
joint. Was in bed for some time with hot water bandage; later 
on twice in five weeks immovable bandage. Bier treatment, etc. 
all ineffective. Case grew worse. 

Objective Examination. — ^The leg is kept slightly flexed in 
the knee; can be bent actively to 90° without much pain. No 
accumulation. The circumference of the knee is 35 cm. on the 
round side. Atrophy of 2 cm. on the biggest place of femur and 
crus. Rather strong creaking by movements. 

Operation.—Jznnzry 28, 1906. Arthrotomia along the lateral 
e ge of the right patella. There appears to be plenty of deep 
yellow but dear synovia. Condylus extemus proves to be the 
seat o a strange osteochondritis, while the medial one-third of 
con . ext. is covered with smooth normal cartilage, the car- 
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tilage on the outer two-thirds is quite uneven and changed. 
Across condylus a deep furrow, like a cicatri.x, is found in the 
cartilage; this goes down into the hone for a bit, and here and 
there appear whitish Icnots and knobs in the smooth cartilage. 
The whole of the diseased part of the cartilage is removed nith 
a sharp chisel. The tissue under this is softer than normal, and 
with curette a part (the size of a walnut), of soft diseased os- 
seous tissue is removed. The remaining part of the articulation 
surface on cond. ext. is of such a size that sufficient surface 
against patella and tibia is left. After the bleeding is stopped 
the capsule wound is sutured and an injection of 20 c.cm. vaseline 
finally made to prevent ankylosis. Immobilizing dressing. 

Course , — ^The patient’s condition on June 17, 1907, almost 
18 months after the operation is as follows: She can bend and 
stretch her knee to the full extent. No pain. Onl)' now and 
then a soft rubbing is felt in the joint. She is able to dance 
and ride her bicycle, and there is no lameness. 

Result: excellent. 

Case XXI. — C. J., aged 32. Admitted May 28, 1907; dis- 
charged July 13, 1907. 

History . — Ankylosis art. talo cruralis, seq. fractura tali et 
malleoli int. Twenty-one months ago patient got badly injured 
by a fall. At the Kommune Hospital the diagnosis was fracture 
of malleol. extern. Treated with bandage for a week, followed 
by walking bandage for three weeks. Patient discharged after 
six weeks, but walked very badly then by the aid of two slicks. 
During the first nine months unfit for work owing to pains. The 
last 12 months he has been able to attend to it but complains 
of not being able to extend the foot, or to dorsal flex. Ankylosis 
in a inward rotated position. A prominent bone is felt in ihc 
angle between crus and talus. 

Operation . — June ii, 1907. Etlier narcosis. Incision from 
malleolus ext. to os cuboidcum. No synovia is found in the joint. 
The prominent piece of bone proves to be a fragment of tilus, 
which has been raised up in front of tlie articulation line, turned 
head over heels, so that the top of the articular surface tuhi.s 
downwards. Besides this another much bigger fragment of talus 
is found dislocated forwards and there fi.xcd in callus matter. 
This is removed by chisel until the dorsal flection is free. The 
rest of talus is left. Suture and finally injection of vaseline. 
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Course . — The progress was quite without reaction. Jan. 30 : 
Patient gets up and sits in a chair. She can move the foot 
actively and passively without pain. June 12; Is now able to 
walk with a stick. 

Case XXII.— I. C. N. (grocer’s wife), aged 41. Admitted 
July 27, 1907; discharged August 30, 1907. 

History . — Quite well till eight years ago, when patient by 
degrees felt pains in the right hip joint without preceding con- 
siderable trauma. For the last few years patient has not been 
able to attend to her work in the shop. The pains disappear 
when lying down, but reappear when starting to walk. Creak- 
ing in the joint by movements. No distinct atrophy. Rontgen 
photo shows caput somewhat flattened, deformed. 

Operation . — ^August 12, 1907. Ether narcosis. Incision is 
made through the skin, fascia and the muscles to the joint cap- 
sule. Puncture is performed. No synovia. Injection of 20 c.cm. 
of sterile yellow vaseline. 

Course . — ^August 27: Patient gets up. Perfect recovery. 

Case XXIII. — ^A. J. (stonecutter), aged 41. Admitted Sep- 
tember 12, 1907 ; discharged September 29, 1907. Private clinic. 

History . — At the age of 14 patient suddenly began to suffer 
pains in the left hip region. Treatment for three months -with 
extension and confinement to bed; later on bandage. He got 
quite well after this and served his time in the army. Three 
years ago pains and creaking started, especially when going down 
steps; he often carries heavy burdens. Rontgen photo shows 
coxa vara. 

Operation. September 14, 1907. In Ether narcosis. The 
movements of the hip can be done rather easily. Incision through 
the skin and muscles to the capsule. Puncture. No synovia. 
Injection of 20 c.cm. vaseline. 

Temperature 38.4° C. the first evening; after that, 
progress without any reaction. 

Result: good. 


consider Group II, the traumatic dry arthriti. 
ic compnses strictly my two cases previously publishe 
1 7 new ones, we find almost constantly such a very satisf a' 
° ^ ® vaseline treatment, that those anticipations 
of ' regard to it some time ago, where these font 

rthntis are concerned, can be said fully to be realizec 
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Here is evidently the real ground for tlie injection of vaseline, 
and this is in itself quite natural and obvious when we consider 
the nature of these diseases. Here is in fact no inflammation. 
Perhaps we have a formation of fibrous tissue, a fibrous altera- 
tion of the synovial membrane, but with the acute traumata 
this is due to the organization of the clots of blood, to the 
fibrine deposited on the synovial membrane. In the case of 
the more chronic traumata, as in the cases of congenital luxa- 
tion of the hip joint, it is the consequences of the injuries, 
which by walking are constantly inflicted upon the synovial 
membrane itself, by pressure, friction, and dragging; and 
finally by malum senile it is the arteriosclerotic, the senil- 
atrophic processes, which bring on the fibrous degeneration in 
the synovial membrane by which the synovia-producing quali- 
ties of the same are reduced or extinguished. 

By the disappearance of the s}movia the surfaces of the 
bones are left unprotected against pressure and friction and 
now the usura, the gnarving of the cartilage is beginning, 
which ends in more or less extended denudation of the bone, 
and we get the clinical picture of osteo-arthritis. But it is 
no inflammation really, only the consequences of the absence 
of synovia in the joint, and to replace the synovia with the 
vaseline is, in a word, the object of my treatment. 

If we now consider these 17 cases of dry traumatic arth- 
ritis further, we find 2 patients with congenital luxation of 
the hip — Cases I and XIII. Case I is that patient who first 
made me tiyr the vaseline treatment. 

In that case the severe pain and the violent creaking, which 
the deformed, thornapple-like caput femoris produced when 
walking, completely vanished after the injection of 25 c.cm. 
of vaseline. Most important it is that this result has now 
lasted uncliangcd for seven )’-ears, the operation having taken 
place June 6, 1902, Wliilc the patient in tliis case was a 
woman, 32 years old, wdth one-sided luxation of tlic hip, Case 
XIII is a man, 34 years old, witli double-sided congenital 
liLvation of the hip. He likewise suffered greatly and was 
quite unable to work; in his case also the injection of vaseline 
has had the same excellent effect. 
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In Case II (also published before) a farmer, 25 years old, 
the disease was due to chronic overpressure of the left hip, 
in consequence of a tuberculous coxitis on the rig'ht side 
healed up with ankylosis. The man who was completely 
unable to work has been well ever since. Together with these 
three cases still two may be classified. Cases XXII and XXIII, 
where daily traumatic abuse by overloaded or overworked 
middle-aged persons produced a dry, creaking arthritis in the 
hip joint, which was cured at once by the injection of vaseline. 

A new but kindred group form 7 cases of malum senile 
(Cases VII, VIII, IX, XI, XII, XIV and XVI). In Cases VII 
and VIII it was the two knee joints, in Case XI both shoulder 
joints of a blacksmith, in the other cases the hip joints, where 
malum senile was localized. 

I stated in my first article, that the injection of vaseline 
would be expected to have an excellent effect in this disease, 
which from a pathologico-anatomical view had a likeness to 
the joint affection described before. This has to a great 
extent proved to be true, because in one and all of these cases 
the effect has been excellent and so to speak instantaneous. 

In the rest of the 19 cases the question is about dry 
arthritis, which has developed in accession to all acute trauma, 
in all probability consequent to the organization of clots of 
blood deposited on the inner side of the synovial membrane, 
and by the fibrous alterations of the membrane the synovia- 
producing ability of the same has been spoiled. 

Among these cases we find represented besides the shoul- 
der joint (Cases VI and XVII), the hip joint (Cases III and 
V), the knee joint (Case IV), and in one case (Case X) the 
jaw joint. 

Among these. Case III is a good example of how much 
can be obtained by this simple treatment. It was a sailor, 22 
years old, in whom a dry, creaking and painful right-sided 
coxitis had developed after repeated strong traumata. After 
the injection of 20 c.cm. of vaseline all symptoms of disease 
disappeared at once ; he could walk without any pain or incon- 
venience on the sixth day after the operation when he got up, 
and felt so well that, unknown to me, he enlisted at the board 
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of conscription for the navy, and without any inconvenience 
went through the fatiguing training for several months, until 
the military surgeon one day by chance discovered the scar 
from the operation. 

In Cases IV , VI and XVII a splendid result was obtained. 
In Case X after the injection of vaseline first in one then in 
the other joint chamber of the left jaw joint, a great im- 
provement in the condition followed. Only in Case V, 
the result was inferior, unknown by what reason. It is pos- 
sible that the case has not been traumatic arthritis. The 
trauma had here taken place 22 years ago, while the patient 
stated that the joint affection in her left hip had commenced 
only 10 years ago ; added to this is that her habitus and ante- 
cedentia made me suspect uric arthritis. Another possibility 
is, that the puncture and the injection, which was perfonned 
without an incisioii to the capsule, may have lost its \vay and 
completely or partly happened extracapsular. 

To these 19 cases of the injection of vaseline in dry 
traumatic arthritis a special group of 4 cases belongs (includ- 
ing Cases XVIII to XXI), where the vaseline injection has 
been given prophylactically to prevent ankjdosis or stiffness 
of the joint after arthrotomy or arthrectomy. 

In the two first cases the question is about that most 
interesting joint affection following a traumatic injury, — in 
both these cases a severe distortion of respectively knee and 
elbow, v/hei'e a peculiar disease of the joint cartilage is develop- 
ing, called by a name not at all appropriate, " chondritis clcssc- 
cans.” It is characterized by the following: Round about on 
its surface little round cartilaginous lamina are burst off, and 
then accumulated in small heaps, like corpora aliena, in the 
nooks and comers of the joint, leaving little smallpox-Iikc 
loss of substance in the joint cartilage. These lltth bodies 
are round or oval, flat or convexo-concave, reminding one of 
the little broken bits of motlier-of-pearl one often finds on 
the inside of mussel and oyster shells. 

In both these cases arthrotomy was performed; the cor- 
pora aliena were removed by the aid of a little spoon and 
irrigation. The capsule wound was joined with suture. But 
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just before this was completed, vaseline was injected in the 
articulation. Patient XVIII (knee joint) has recovered 
completely and the recovery has now lasted four years; the 
other patient, whose left elbow joint was operated on, cannot 
stretch his elbow to full extent, and complains at times of 
uneasiness in the articulation, yet he has been able to resume 
his work as a farmer, and one must say that his condition is 
wonderfully improved. 

In Cases XX and XXI the question is about partial joint 
resections, which were completed with the injection of vaseline 
in order to prevent ankylosis. This has been a success in both 
cases. 

The first of these cases was a young lady, 20 years old, 
with osteochondritis in condylus externus femoris of doubtful 
origin. The outer two-thirds of the condylus externus had 
to be removed completely. Just before the last capsule suture 
was tied, 20 c.cm. of vaseline were injected in the joint. The 
result was excellent. The patient is now, eighteen months 
after the operation, able to bend and stretch her knee to the 

full extent without any pains. She can ride her bicycle and 
walks not at all lame. 

The l^t case concerns a man with ankylosis in the talo- 
crural joint, consequent to a fractura tali et malleoli int. 

ter t e removal of the fragmina and the callus, vaseline 
was injected in the joint, which, by the by, was closed with 
suture without drainage. The woimd healed per primam 
intentionem with good mobility. 

, injection of vaseline can be 

' with success to prevent ankylosis after joint re- 
“fected, which can be closed 
Whether tWs meth™"?n “ operation. 

«r joints, 

the technic. 

of ™Ze“rSe'joSs"Tmy°fe 

that th,s httle operation, if not perfomted strictly correct! coSd 



Fig, I. 



Vaseline tube with closed rubber drain for boilinR, 


Fig. 2. 



The cover removed and the cannula screwed on the drain. Apparatus ready for inject'on. 




VASELINE INJECTIONS IN ARTHRITIS 

perhaps involve danger to the patient in two ways; by 
embolism and by infection. A vaseline embolus can only occur 
if the cannula is caught in a blood-vessel and the injection 
happens into this. This accident can, however, be avoided by 
making the puncture with a blunt cannula with poin^on. Not 
until you have removed the poingon and seen tliat no blood is 
running from the cannula, and that tlie latter is quite movable 
inside the articulation, can the injection take place. To secure 
an absolutely aseptic state of the vaseline I have tlie following 
manner of proceeding; 

I have had a special apparatus made; (see Fig. i) a tube 
of India rubber lo cm. long, which at one end is provided with 
a brass ring which can be screwed on to the ordinary vaseline 
tubes, while the other end can be partly screwed into the 
cannula and partly into a close fitting cover, which fits the 
cannula and during the boiling can be closed with a little 
cover; provided with this cover the rubber tube is screwed on 
to the vaseline tube and is now boiled together with this for 
15 minutes before the injection. Then the joint is punctured, 
tlie poingon is removed, and the presence of synovia in tlie 
joint ascertained. In such a case catch the synovia in sterile 
glass tubes for examination. If it is found to be turbid and 
fluffy the injection of the vaseline is abandoned, but if none 
or only an inferior mass of clear synovia is found, the vaseline 
tube is talceii direct from the cooking vessel and connected with 
the cannula by the connection tube, which after the cover has 
been removed can be screw^ed straight on to the cannula. Tiic 
vaseline is now driven through the tube and cannula in this 
way ; the vaseline tube is rolled up from the bottom by tlie aid 

of a tiny little handle (Fig. 2). 

By this means every possibility of infection of the vaseline 
passing from the tube to the joint is precluded, and the method 
is in every respect practical. The whole thing would be even 
more simple if one dared use the edge-tool cannula, as then 
before the puncture this could be gathered with tlie rubber 
tube. But for several reasons I have rejected this manner of 
proceeding, — first because there is no assurance against emboli, 
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and secondly because the operator is excluded from ascertain- 
ing whether there is synovia, and if so, what is its nature. 

I puncture the shoulder joint by leading the trocar under 
the hindmost comer of the acromion; the knee by puncture 
outwards at the upper corner of patella. As regards the hip 
joint I have in most cases insured against missing the joint by 
exposing the joint capsule through an incision, 4 to 5 cm. long 
above the point of the trochanter. The capsule of the jaw 
joint I expose by the aid of a transverse incision under arcus 
zygomaticus. I consider this quite necessary, if one is to 
proceed safely and know what one is doing. 

There is still one more very important question regarding 
technic, and that is what quantity of vaseline one is to inject 
in the different joints. Every guide was missing here, as I 
did not succeed in finding any examinations and reliable state- 
ments in cubic centimetres of the normal quantity of synovia 
in the different articulations of the body. I therefore had to 
experiment as I progressed. 

The most room)’- joint is the hip joint, which in adults 
takes 20 to 25 c.cm. of vaseline without any difficulty. While 
I had the luck here to find .somewhat the right quantity, I 
greatly overestimated the capacity of the knee joint, as I sug- 
gested using 20 to 25 c.cm. here also, thinking that the knee 
joint would likely be able to hold more than the hip joint. 
That was a mistake which betrayed itself by the joint becoming 
distended and sore, so that in two cases I had to evacuate by 
a new puncture half the quantity of the vaseline injected, 
before obtaining a good result. 

Ten to 12, at the very most 15 c.cm. is after my experience 
the suitable quantity for the knee joint. In exceptional cases, 
where one has removed parts of the end of the bones, as in 
Case XX, a larger quantity is of course wanted. 

For the shoulder joint 15 c.cm. are considered suitable as 
a rule. The spot where the puncture has taken place is 
covered with collodion and absorbent cotton, and where no 
incision has taken place I let the patient begin to use the 
articulation at once. 



THE LYMPHATICS OF THE COLON. 


WITH SPECIAL REFERENCE TO THE OPERATIVE TREATMENT OF CANCER OF 

THE COLON. 

BY J. KAY JAMIESON, M.B., 

Demonstrator ot Anatomy in the University oiiLceds. 

AND 

J. F. DOBSON, M.S., F.R.C.S„ 

Senior Assistant Surgeon to the Leeds General Infirmary. 

OF LEEDS, ENG., 

During the last four years we have been engaged on a 
research on the lymphatics of the alimentary canal, preparing 
for the purpose a large number of specimens injected by 
Gerota’s method. Our material was drawn from subjects of 
all ages — chiefly children and young adults — as, except in the 
case of the appendix, fetal specimens are not very satisfactory. 
Previous work on the lymphatics of the colon had not shown 
the position of the primary glands and had done no more 
than furnish vague statements that the lymphatics ran with 
the blood-vessels. In April, 1907, our observations on the 
lymphatics of the caecum and appendix were published,^ and 
in March, 1909, we gave an account of the vessels and glands 
of the colon.- In these papers we indicated for each part 
of the large intestine the extent of the operation which the 
anatomical facts demanded. Recent papers on the subject 
appear either to ignore the necessity of complete removal of 
lymphatic areas or to recommend operations based on a faulty 
conception of the anatomy of the lymphatics. The methods 
of operation for cancer of the colon outlined in the following 
pages have been practised wdthout any special difficulty and 
without mortality. 

The Necessity for Removing Lymphatic Glands in Cases 
of Cancel' of the Colon . — No operation for malignant disease 

can be considered complete without the removal of lymphatic 
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glands. In the colon, as elsewhere, cancer gives rise to 
secondary gland disease, though it is accepted that this gland 
invasion may be late or even absent (Treves, ^ de Bovis^). 
In many cases it is overshadowed by secondary visceral dis- 
ease, The glands may be enlarged from inflammatory disease 
without malignant infiltration (Bilton Pollard'^). H. S. 
Clogg found cancerous deposits in the lymphatic glands in 
28 out of 45 cases of malignant disease of the cgecum and 
colon.® Recurrences are known to be frequent after colectomy 
(de Bovis, Clogg) ; some no doubt are due to visceral disease 
unmasked at the time of operation ; other recurrences are in- 
dubitably glandular. It is impossible for the surgeon to deter- 
mine at the time of operation whether a growth in the colon 
has given rise to secondary gland infection or not. To min- 
imize as far as possible the likelihood of recurrence, it is neces- 
sary to remove with the primary growth those glands which 
are likely to have become affected. The primary glands — 
those receiving direct vessels from the gut — ^will be the first 
to become diseased by cancerous emboli carried to them along 
the lymphatic vessels from the primary growth, and any one 
primary gland is just as likely to become affected as another, 
whatever may be their comparative position with regard to 
the colon. In those portions of the colon supplied by long 
arterial arcades the paracolic glands at some little distance 
from the seat of the disease may become affected; tliis applies 
in particular to the transverse colon and to a lesser extent 
to the ascending and descending colon. The lymphatic ves- 
sels which emerge opposite the centre of the arcade hate to 
travel in one direction or the other for a considerable distance 
parallel to the gut before they reach an arterial trunk along 
which they can pass towards the main groups. These vessels 
enter some paracolic gland on their way, while a vessel issuing 
opposite the trunk of one of the larger colic arteries would, 
after the same length of course, have reached an intermediate 
or even a main group gland. It is evidently necessary to re- 
move the paracolic glands for some little distance on each side 
of the primary growth, and this necessitates excision of a 
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considerable length of gut; in particular this applies to the 
transverse colon. 

The ideal operation consists in removing a considerable 
length of gut on each side of the growth, the primary glands, 
together with the vessels running to them from the gut, and 
the tissues in which these vessels lie — i.e., the so-called 
“ lymphatic area.” 

In some situations it is impossible to remove the whole 
of the lymphatic area — e.g., at the splenic flexure. In re- 
moving the primary glands many of the secondarj'- glands 
will be included, but the secondary glandular system of any 
part of the colon is too extensive to pennit excision. In 
certain cases it may be found that although the local con- 
ditions are favorable for excision, glandular hypertrophy has 
extended' beyond the primary glands and has involved the 
secondary glands. If the secondary glands are certainly 
malignant it would appear to be useless to proceed with the 
operation, except as a palliative measure. The difficulty of 
determining malignancy in any given enlarged gland must, 
however, be borne in mind, and where there is the least doubt 
the growth with the primary glands should be excised in 
the hope that the enlargement of the remaining glands may 
be due to absorption from the ulcerated surface in the bowel, 
and not to malignant infiltration. That is to say, in every 
case in which the local and general conditions are favorable, 
the growth with the corresponding lymphatic area, or as 
much of it as is possible, should be excised apart altogether 
from the presence or absence of enlargement of lymphatic 
glands. 

The Lymphatics of the Large Intestine . — The lymphatic 
glands of the large intestine (Fig. i) are scattered along 
the course of the blood-vessels and may be described in chains 
corresponding to these vessels, viz. : the ileocolic chain, the 
middle colic chain, the left colic chain, and the inferior mesen- 
teric chain. In each chain, at certain points the glands tend 
to form groups which owing to the presence of scattered 
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glands between them, are not sharpl}^ defined from each other; 
it is convenient for purposes of reference to name them, epi- 
colic, paracolic, intermediate, and main groups. 

The epicolic glands lie on the intestinal wall, often in the 
bases of the appendices epiploicse, and are most numerous on 
the sigmoid flexure. They are small and unimportant and 
will not be mentioned in the description of the various chains. 

The paracolic glands lie along the gut on the vascular 
arcades and the short straight terminal vessels proceeding 
from the arcades. 

The intermediate glands are situated about midway be- 
tween the arcades and the origins of the colic and sigmoid 
vessels. 

The main gronp glands surround the stems of the vessels 
near their origin. 

The ileocolic chain (Fig. 2 ) drains the lower end of the 
ileum, the csecum and appendix, and the greater part of the 
ascending colon. Its paracolic glands lie along the inner side 
of the ascending colon (right juxtacolic glands), in the ileo- 
colic fold (anterior ileocolic glands), and behind the ileocolic 
junction (posterior ileocolic glands). The intermediate glands 
lie on and above the point of division of the ileocolic artery 
into its various branches. The main group lies on the upper 
part of the artery and therefore partly in front of the duode- 
num. The scanty chain of glands lying on the right colic 
artery joins the main group of the ileocolic chain. The vessels 
from the ascending colon, cjecum and appendix, and terminal 
part of the ileum are not all intercepted by the paracolic 
glands ; many proceed to the intermediate glands and a con- 
siderable number to the main group. Meso-appendicular 
glands are merely prolapsed members of the paracolic or 
intermediate groups, and their presence or absence is of no 
importance. There is no communication between the ovarian 
lymphatics and a meso-appendicular gland. 

The Operation por Malignant Disease of the 
C yECUM, AND LoWER PaRT OF THE AsCENDING CoLON (Fig. 
3). — In cases for radical treatment the operation necessitated 
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by the arrangement of the lymphatics is, viz. : After exposing 
the field of operation the lower border of tlie tliird part oi 
the duodenum is defined. The peritoneum over this is divided 
and the ileocolic vessels are found. The fatty tissue surround- 
ing the vessels which will contain the uppermost gland of the 
ileocolic chain is stripped downwards with gauze, care being 
taken not to wound the duodenum. The artery and vein are 
ligatured and divided close to the superior mesenteric artery. 
It is well at this stage to select the point on the transverse 
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Excision p£ growth in the C3;cun). A, Excision o£ growth at the hepatic fiex- 

growth; B, line of section of transverse ure. /I, growth; B, line of section of trans* 
colon; C, line of section of ileum; D, point verse colon; C, line of section of ileum; D 
of ligature of ileocolic artery; E, middle point of ligature of middle colic arterj", 
colic artery. E, point of ligature of right colic orterj" 

F, point of ligature of ileocolic arterj-. 

colon where the gut shall be divided. The transverse meso- 
colon is then divided up to the selected point, some branches 
of the middle colic artery being secured. The middle colic 
artery itself is carefully preserved. If the right colic artery 
has a separate origin from the superior mesenteric it will need 
ligature. The peritoneum of the mesentery is then divided in 
an oblique line downwards to the ileum. The ileocolic and 
right colic vessels, with the accompanying chain of glands, 
the fatty tissue and the overlying peritoneum, are then stripped 
downwards to the ileum and csecum and outwards to the 
colon. The ureter and spermatic vessels are encountered and 
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must be avoided. The caecum is then lifted up and the peri- 
toneal reflection to the outer side of the colon is divided. 
The caecum and appendix, the whole of tlie ascending colon, 
and the terminal portion of the ileum, with the ileocolic and 
right colic' vessels and the lymphatic chain, can then be with- 
drawn from the abdomen, only remaining attached by the 
continuity of the intestine. The colon is divided at the 
previously selected point and the ileum about six inches from 
the valve. The operation is terminated by an ileocolostomy 
to the transverse colon, or — as was necessary in one of our 
cases — to the sigmoid colon. 

The Middle Colic Chain drains the area of distribution of 
the middle colic artery — the upper part of the ascending colon, 
the hepatic flexure and about two-thirds of the transverse 
colon. The paracolic glands are disposed in the manner 
already mentioned; the intermediate group lies on the artery 
just above its bifurcation about midway between the bowel 
and the root of the mesocolon: the main group is placed on 
the stem of the artery at the root of the mesocolon in front 
of the head of the pancreas, sometimes blending with the 
superior mesenteric glands. Direct vessels reach the inter- 
mediate group in all cases and the main group in many, but 
only from the hepatic flexure, the upper part of the ascend- 
ing colon and the right end of the transverse colon. The 
vessels from the central portion of the transverse colon are 
all intercepted by the paracolic glands. 

Operation for Growths in the Neighborhood of the 
Hepatic Flexure (Fig. 4).— Growths in this situation are 
not uncommon but are rarely removable as they quickly be- 
come adherent and fixed to neighboring structures — ^pancreas, 
duodenum, etc. To remove the " lymphatic area ” it is neces- 
sary to tie the middle colic artery at its origin from the 
superior mesenteric and to remove the mesocolon from this 
point up to the bowel. By this step the whole of the middle 
colic chain of glands is secured. Ligature of the artery 
devitalizes so much of the ascending colon — particularly in 
those cases where the right colic artery has origin from the 
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middle colic — tliat it is necessarj* to remove the whole of 
the ascending colon, with tlie caecum and terminal six inches 
of the ileum, the growth at the hepatic flexure and about lialf 
the transverse colon, completing the operation by a lateral 
anastomosis between the ileum and tlie transverse colon. 

The Left Colic Chain . — ^The paracolic glands lie in the 
usual situation. The intermediate group is scattered, but the 
majority of the glands lie on die artery just above the point 
where it is crossed by the inferior mesenteric vein, in front 
of the inner border of the kidney. The main group is divided ; 
one part lies on the left colic trunk close to its origin, the 
other part on the curved upper end of the inferior mesenteric 
vein, and is continuous ivith the glands about the head of the 
pancreas (superior mesenteric and lumbar). Direct vessels 
from the splenic flexure reached the intermediate group in 4 
out of 14 of our specimens, and from the descending colon 
in 5 out of 15. We have never seen a direct vessel passing 
to either part of the main group. 

From the greater part of the transverse colon the vessels 
enter die paracolic glands ; they run parallel to the gut along 
the arterial arcade in either direction, and are invariably in- 
tercepted after a longer or shorter course by these glands. 
We have never seen them enter even the intermediate groups 
of the middle or left colic chains. It is only as we approach 
the flexures that we find vessels passing by die paracolic 
glands. 

In the left half or two-thirds of the transverse colon there 
is an additional outlet for the lymph. In well-injected speci- 
mens Ave find that vessels arise from the anterior surface of 
the colon, run into the gastrocolic omentum, and then turn 
to the left between the ascending layers of this fold to reach, 
finally, the glands at the hilum of the spleen. The vessels 
from the middle of the transverse colon are necessarily verj’ 
long, and there ma)’- be small interrupting nodules on them. 
We have also noted in two cases vessels ascending from the 
back of the upper end of the descending colon (lower limb 
of the splenic flexure) to the splenic glands. 
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Operation for Growths in the Middle Portion of 
THE Transverse Colon. — We have noted above that the 
lymphatics of this segment are all intercepted by the paracolic 
glands. The removal of a length of bowel (3 to 4 inches), 
on either side of the growth with the corresponding portion 
of the mesocolon containing these glands, will suffice. It 
should be possible in all cases to preserve so much of the 
transverse colon as will permit an end-to-end anastomosis. 

Operation for Growths in the Region of the Splenic 
Flexure (Fig. 5). — The left colic artery is defined as it 
leaves the inferior mesenteric vein, and is tied at this point 


Fig. 6. 



Excision of growth in the splenic flex- 
ure. A, growth; B, line of section of trans- 
verse colon; C, point of ligature of left colic 
artery; D, line of section of _ descending 
colon; E, inferior mesenteric vein. 


Excision of a growth in the descending 
colon. A, growth; B, line of section of 
transverse colon; C, point of ligature of 
left colic artery; D, line of section of sig- 
moid flexiu-e; E, inferior mesenteric vein. 


with the accompanying vein. The bowel is then freed by 
incising the peritoneum to the outer side of the descending 
colon and splenic flexure and separating the bowel with the 
growth, the peritoneum and the subperitoneal tissues contain- 
ing the lymphatic glands and vessels from the posterior ab- 
dominal wall. The mesocolon is then divided from the point 
of ligature of the arterj^ upwards to a selected point on the 
transverse colon. The selection of this point will be deter- 
mined by the extent of the transverse colon supplied by the 
middle colic artery; it will lie as a rule at the junction of 
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the middle and left thirds of the transverse colon. The 
peritoneum is also divided in a direction downwards and out- 
wards to the descending colon. At the selected point on the 
transverse colon the bowel is divided ; below, the descending 
colon is divided in its lower part and the operation is com- 
pleted by an end-to-end anastomosis. 

Operation for Growths in the Descending Colon 
(Fig. 6). — The “ lymphatic area ” corresponding to this part 
of the colon comprises the epicolic and paracolic glands and 
the intermediate glands on the branches of tlie left colic arterj', 
including those on the uppennost sigmoid artery. Some 
vessels also run to the splenic glands, as in the case of the 
splenic flexure. It will then be necessary to tie the left colic 
artery at the point where it leaves the inferior mesenteric 
vein, and also the uppermost sigmoid artery close to its origin, 
A reference to the diagram will show that beyond this step 
the operation is much the same as that for the splenic fie.xurc 
except that, below, the gut will be divided in the upper part 
of the sigmoid flexure. 

The Inferior Mesenteric Chain . — This chain of glands 
drains the sigmoid flexure and rectum.- The paracolic glands 
lie in the position described above. The intermediate glands 
lie on the sigmoid arteries — those on the highest sigmoid 
branch being found between the lower end of the kidney 
and the iliac crest, those on the othfe'r branches in the root 
of the mesosigmoid. The main group surrounds the inferior 
mesenteric stem below the origin of the left colic chain, both 
chains becoming continuous with the lumbar glands at this 
point. Direct vessels reach the intermediate glands in all 
cases. The lower end of the main group necessarily lies 
near the intestine at the pelvic brim and is comparable to 
the paracolic group in otlier parts, receiving therefore 
numerous direct vessels. The middle portion of the chain is 
in series with the intermediate glands on the sigmoid artcric.s 
and receives direct vessels, but the upper part of thc^ chain 
never receives vessels directly from the gut, resembling in 
this respect tire main group of the left colic chain. From 
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all parts of the group vessels pass to the lumbar glands 

(Fig- 7)- 

The Operation for Growth in the Lower Part of 
THE Sigmoid Flexure and the First Part of the Rectum 
(Fig. 8). — ^This may conveniently be considered before we 
discuss the operation for a growth in the middle of the sig- 
moid flexure. The glands requiring removal are those lying 
around tlie inferior mesenteric artery and its continuation, 
the superior hjemorrhoidal artery, from the point of origin 
of the left colic artery downwards, — this includes all the 
primary lymphatic glands. It is not necessary to remove the 

Fig. 7. 


Showing how the lowest and middle glands of the inferior mesenteric chain are homo- 
logouswth the paracolic and intermediate groups on the sigmoid arteries. At paracolic 
group; B, intermediate group; C, main group. 

glands around the stem of the inferior mesenteric artery above 
the point of origin of the left colic artery; these glands are 
not primary glands and are indeed less likely to become dis- 
eased from a growth in the situation we are now considering 
than are the lower glands of the lumbar group. Further, 
if these glands are secured by ligaturing the inferior mesen- 
teric stem close to its origin from the aorta, tlie blood supply 
of the upper segment of bowel will then depend entirely 
on the anastomosis between the left colic and middle colic 
arteries, which may be insufficient. 

The operation consists in exposing the inferior mes- 
enteric artery and ligaturing it and the vein just below 
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the point of origin of the left colic artery. A long incision 
through the peritoneum is made on the outer side of the 
mesorectum, mesosigmoid, and descending colon, and the gut 
mobilized by stripping it inwards towards the middle line. 
In doing this the ureter and spermatic vessels are encountered 
and must be avoided. The mesosigmoid is then divided in 
an oblique line downwards from the point of ligature of 
the inferior mesenteric to about the middle of the sigmoid 
flexure, care been taken to preserve as far as possible the 
secondary arches on the sigmoid arteries. The peritoneum 
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Excision of a croxrth at the junction of 
the sigmoid flexure and the rectum. A, 
growth; B, line of section through the sig- 
moid flexure; C, line of section through 
the rectum; D, point of ligature of the in- 
ferior mesenteric artery. 


Excision of a growth in the middle of 
the sigmoid fixture. A, growth; B. line of 
section above the growth; C, line of rectinn 
below the growth; D, the sigmoid .arteries 
tied at their origin. (Proc. Roy. Soc. of 
Me .) 


to the inner side of the artery is then divided downwards to 
the inner side of the mesorectum. The mass of tissue to 
be removed is then stripped forwards from the sacral hollow 
and the middle sacral artery is secured. The peritoneal 
reflection from the bladder to the rectum is divided. 

The operation may be terminated in one of three ways, 
(a) By cutting across the rectum below and the sigmoid 
flexure above, closing tlie rectum by sutures and eflcch'ng a 
permanent colostomy, — an undesirable method but one which 
will be necessitated in a certain, perhaps considerable, pro- 
portion of cases. (&) By dividing the rectum and sigmoid 
colon as above and effecting an anastomosis from within the 
abdomen. The vitality of tlie lower segment depends on the 
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middle and inferior hsemorrhoidal arteries and branches of 
the sacral arteries. We have not yet enough evidence that 
these are sufficient in all cases to permit the retention of a 
length of the rectum necessary for the performance of an 
anastomosis, (c) By making a perineal incision, pulling the 
whole mass of tissue through the outlet of the pelvis and 
anastomosing the middle of the sigmoid flexure to the anal 
stump (Maunsell, Tuttle, etc.). 

Of these three methods the third appears to be the best. 
There will be many cases, however, where owing to the poor 
condition of the patient, to excessive stoutness, to distention 
of the bowel, etc., it will be impossible. In such cases a 
colostomy is indicated. In cases where an iliac colostomy 
has been done previously on account of obstruction, although 
it may be possible to close the opening and effect an anastomo- 
sis after resection of the growth, it will probably be wisdom 
to preserve the colostomy permanently. 

Operation for Growths in the Middle and Upper 
Part of the Sigmoid Flexure (Fig. 9). — The lymphatic 
glands receiving direct vessels from this part of the colon 
include the epicolic and paracolic glands, the intermediate 
glands lying on the sigmoid arteries in the mesosigmoid, and 
the main group glands on the inferior mesenteric artery. 
The “ ideal ” operation in these cases is practically the same 
as that described above, with the difference that more of 
the mesosigmoid will be removed and the gut will be divided 
above at the junction of the descending colon and the sig- 
moid flexure. This “ ideal ” operation will be terminated in 
a certain proportion of cases by a permanent colostomy, and 
it must be remembered that the purely local excision of 
growths in this situation, with preservation of the alimentary 
circulation, has been attended with a considerable measure of 
permanent success. If the “ ideal ” operation necessitates a 
colostomy the comparative disadvantage is so enormous that 
it will rarely be. performed. Being unwilling to consider 
even the possibility of a permanent colostomy after excision 
of a growth in the middle of the sigmoid flexure, we must 
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perform an operation which if short of the ideal does remove 
the majority of the possibly affected glands. 

The operation consists in exposing the inferior mesenteric 
vessels, dividing the peritoneum over them and stripping off 
as many of the glands of the main group as is possible \Yith- 
out damaging the vessels. This is done from the point of 
origin of the left colic artery down to the origin of the lowest 
sigmoid artery. The sigmoid arteries are tied at their origin, 
the lowest being preserved if its ligature be not necessitated 
by the position of the growth. The descending colon is then 
mobilized and the gut divided above at the junction of the 
descending colon and the flexure, and below in the lower part 
of the flexure. Almost the whole of the mesosigmoid will 
thus be removed, including the intermediate, paracolic, and 
epicolic glands and probably the greater number of the main 
group glands corresponding to this part of the sigmoid flex- 
ure. The operation is terminated by an end-to-end anastomosis 
between the end of the descending colon and the lowest part 
of the sigmoid flexure. If it is found necessary to tic the 
lowest sigmoid artery at its origin care must be taken to 
divide the gut well below the level of the brim of the pelvis, 
in order to avoid the “ dead end ” which may be left, as 
Manasse and Archibald have shown, owing to the non-union 
of the branches of the lowest sigmoid and superior hremor- 
rhoidal arteries. 

In a recent paper, Dr. W. J. Mayo • gives diagrams of 
suggested operations for cancer of the colon, designed to 
remove the associated lymph-glands. He does not give any 
reference to the writings or specimens on which his anatomical 
descriptions are based, and the accuracy of these is open to 
criticism in many respects. We may note that the tendency 
of the lymph drainage of tlic descending colon is not towards 
the transverse mesocolon, following the middle colic trib- 
utaries, as Dr. Mayo states; the lymphatic vessels run with 
the left colic arterj'. The I}Tnph drainage of tlic splenic 
flexure and adjacent transverse colon is in the opposite direc- 
tion to that of the hepatic flexure and the greater part of the 
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transverse colon. Their direction would only be the same if 
the middle colic artery supplied the Avhole of the transverse 
colon, including the hepatic and splenic flexures, which is not 
the case. 

In Dr. Mayo’s diagrams (Figs. 7 and 8 in his paper’') 
showing the lines of the proposed resection of the sigmoid, 
it will be noted that a considerable loop of sigmoid colon is 
shown to be left, below the portion which is resected. As the 
inferior mesenteric artery has been tied the blood supply of 
this loop depends entirely on the middle and inferior hsemor- 
rhoidal arteries and on twigs from the sacral arteries; it 
is questionable whether this will suffice for such a length of 
bowel as is depicted. 
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SOME CONSIDERATIONS UPON HIGH AMPUTA- 
TION OF THE RECTUM. 


BY HENRI HARTMANN, M.D., 

OF PARIS, FRANCE, 

Professor in llic Faculty of Medicine of Paris. 


After high perineal amputations of tlie rectum we have 
twice seen gangrene of the terminal portion of the intestine 
that had been brought down, and in several cases after perfect 
operative recovery we have observed recurrence in the con- 
nective tissue of the pelvis even when the mucous membrane 
remained intact. In these two series of cases in which there 
was either primaiy gangrene of the rectum or seconclar>' 
recurrence in the connective tissue, we had to do with patients 
in whom we had been obliged to cut the hemorrhoidal arteries 
quite high up, either because the cancers were located high in 
the ampulla, or the cancer — though seated lower down ui)on 
the mucosa — was accompanied by an infiltration of the meso- 
rectum by the neoplastic extension. It is not rare to sec 
in such cases, once the prerectal peritoneal cul-de-sac has been 
opened, the rectosigmoid portion present itself and permit 
itself to be easily drawn down, while the rectum proper, espe- 
cially its ampullary portion, remains fixed, being held finnly 
by the superior hemorrhoidal branches which descend in a 
straight line from the aorta. In order to make possible the 
coming down of this portion of the intestine, it is absolutely 
necessary to cut the superior hemorrhoidal vessels. It is then 
easy to draw the rectum outside; but, as far as can be seen, 
there develops a consecutive gangrene, the pathogeny of which 
is e.xplained by the anatomy of the vascular system of the 
region, the arterial circulation of the rectum being very diftcr- 
ent from that which is present in other portions of the intc.s- 
tine. While in the latter there arc present a series of anasto- 
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motic loops, upon the rectum one sees the hemorrhoidal arteries 
descend without forming the slightest anastomotic loop. 

This has been well shown by the researches pursued at my 
suggestion by de Dietrichs, in my laboratory. The injections 
which he has made indicate; First, that the ligature of the 
inferior mesenteric artery does not affect the circulation of 
the rectum, provided it be done between its origin and the 
giving off of its last important collateral branch which arises 
from I cm. to 1^4 cm. below the promontory (see Fig. i). 


Fig. I. 



• . Artcnal circulation of the rGctum — ^ 

Second, that the ligature of the terminal portion of the inferior 

mesenteric below this last collateral branch produces almost 

complete suppression (or even complete) of the arterial supply 

of the rectum and of the rectosigmoid junction. The sup- 

pression is so much the more comnlete 
f , . wiitpieie since in the course 

of the perineal amputation one separates the lower part of 
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the intestine from its peripheral connections, and since one 
cuts consequently the branches of the middle hemorrhoidal 
arter)', — an accident less important indeed than the descriptions 
in recent treatises on anatomy would lead us to suppose. 
Third, that ligature of the trunks of the superior hemorrhoidal 
artery, right and left, produces suppression of the circulation 
in corresponding sides of the rectum. In a way, the superior 
hemorrhoidal arteries answer to the type of terminal arteries. 

The results of these researches, in great part confirmative 
of those published two years ago by Sudeck (Mticnch. incd. 
Woch., 1907, pp. 13, 14), are that if the operator wishes to 
have an intestine which may be brought down to the level of 
the skin of the perineum without traction and still well nour- 
ished, it is necessary to avoid cutting the hemorrhoidal arteries 
at the point where one is led necessarily to divide them when 
working exclusively from the perineum. It is necessary to 
place a ligature high up on the common trunk of these arteries 
above the last anastomotic loop which, as we have said, is 
found a little lower than the promontory, and it is necessary to 
tie both ends, the blood flowing back in abundance by the 
inferior end. In consequence of not having done this last liga- 
ture we have lost a patient from hemorrhage. 

The necessity of making this high ligature of the liemor- 
rhoidal pedicle, obliges one to begin the operation through the 
abdomen, whereby the advantage is gained of being able to 
divide immediately, along the sides of the rectum, the perito- 
neum and the subjacent fibrous tissue which with the hemor- 
rhoidal pedicle forms the chief source of fixation of the 
upper part of the rectum. The same path will be utiliacd also 
to strip up from in front whatever infected connective tissue 
surrounds the rectum, blood-vessels, lymphatics, and glands. 
At the same time while the operator will be protected from the 
danger of secondary gangrene, he will have accomplished an 
extirpation much more extensive than by the ordinary proce- 
dures through parts which may be invaded by the cancer. T his 
done, he will have only to finish the operation by isolating 
through the perineum the lower part of the rectum, as otic 
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does for low amputations of this segment of the intestine, 
and to bring it down until the outside portions shall be 
manifestly healthy. This is possible in a great majority 
of cases without the least traction, in consequence of the 
straightening out of the sigmoid flexure. However, when 
the meso of this loop is short, the intestine may be seen to 
descend vertically into the pelvis, like a clock pendulum, iso- 
lated on all sides, which is a bad condition for ultimate cure. 
The intestine ought, at the end of the operation, to be in con- 
tact with the neighboring parts, resting directly on the sacral 
concavity and following its curvature in such a manner that 
it may readily and quickly become adherent to the neighboring 
parts. To accomplish this in cases of shortness of the meso- 
sigmoid, it is necessary to incise the peritoneum alongside the 
colon in such a way as to mobilize downward and toward the 
median line the intestine with its vascular meso preseiwed 
intact. One may also cut the intestine across, fix its upper 
end in an iliac incision and extirpate the lower end in totality. 

By following the technic that we have just indicated, the 
operator is able to prevent gangrene of the end of the intestine 
and will make a much wider removal of the cancerous growth 
along the lymphatic paths, realizing what one might call by 
analogy with the operations recently done for uterine cancer, 
wide ablation of cancer of the rectum. 

It is true that up till now the results of abdominal and 
perineal amputations of the terminal parts of the intestine have 
not been very encouraging. We believe, however, that with 
the actual improvement of the technic they will become better, 
and that the abdominoperineal path is to be the path of the 
future. Personally, we have in these recent days done this 
abdominoperineal operation four times, — three times bringing 
down the pelvic colon through the perineum and once the 
upper end in an iliac incision and total extirpation of the lower 
end. We have had three cures and one death by hemorrhage 
(case mentioned above), the result of an operative fault which 
it should be possible to avoid. 



PRINCIPLES OF A RADICAL TREATMENT FOR 
PROCTOSIGMOIDITIS. 

BY PROF. DR. RAFFAELE BASTIANELLI, 

OF ROME, ITALY. 

In recent years I have met with a relatively large number 
of cases commonly called strictures of tlie rectum, but which 
really involved greater problems than those connected with 
a simple stricture. Treatment of these cases is not in great 
favor among surgeons owing to the difficulties and failure of 
routine methods, and for that reason I wish to submit to the 
profession some principles and observations relating to tliis 
kind of case. 

The atiology and pathogenesis of the rectal stricture Itas 
been much discussed. Especially after Virchow’s description, 
they have been called, without discrimination, syphilitic. 
Virchow truly said that the syphilitic nature of these stric- 
tures was admitted by him for analog)' with the chronic ulcer- 
ations and narrowing scars produced by syphilis in the laryn.x; 
but he could not say (having never seen it) hoAV it begins — 
whether with gummata or with condylomata; andinmanycascs 
he would be embarrassed to decide between syphilitic, 
diphtheritic, and dysenteric ulcerations, — only he knew that 
the first had a lower situation and were more regular and fiat. 
Clinicall}'-, too, for a while it was assumed that these lesions 
were syphilitic, because of their greatest frequence in syphil- 
itic persons and in prostitutes; but later it was found that in 
some instances lues was surely to be e.xcluded, in many other.': 
no anatomical proof could be given of their luetic nature, and 
in none specific treatment was ever of any benefit. 

Next it was discovered that some cases arc tubercular, 
some consecutive to morbid processes out.';idc of and near 
the rectum, — and for others blcnnorrhagia was held respon.c;- 
• ble. But in many instances the true explanation was lacking, 
and for these was admitted the existence of a proctitis of no 

tcc5 
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definite nature arising- from many possible common causes, — 
and this idea was so extended by some as almost to exclude 
syphilis from the great majority of cases. Among my obser- 
vations I find that abnormal sexual intercourse had in almost 
every instance taken place either occasionally or habitually, 
so that it could easily be assumed that this was the most 
common way of the infection, whatever it may be. But it was 
impossible to find any bacteriological or anatomical proofs 
to support the view that the blennorrhagic infection was the 
primary one, notwithstanding my feeling and tendency to give 
to it a great part. Tubercular origin was never found among 
my cases, and I believe that the presence of giant cells with 
leucocyte accumulation, even in form of so-called follicles, 
has no decisive importance in defining the nature. Once the 
stricture was consecutive to dysentery. In the major number 
of cases the anatomical findings were greatly in support of 
syphilitic origin, but how they can be demonstrated I will 
leave for another occasion — ^being a too long discussion and 
too far from the principles of therapy, which I will resume. 

No treatment can be claimed to be the sole one for these 
cases. The sound principle to guide one, is that the anatomic 
conditions of each instance only can bring us to a rational 
therapy. Prominent among the anatomic conditions is not to 
be considered the stricture itself but the inflammation of the 
rectum and its extent, since the stricture is a limited conse- 
quence only, not the essential disease; so that if we succeed 
onl)r in removing the strictured part we have done nothing 
at all in the majority of cases, the inflammation being still 
there with all its actual symptoms and promise of a new stric- 
ture in the future. Consequently, the first question is to know 
how high the disease is extending in the rectum and possibly in 
the colon sigmoideum or even in other sections of the bowel. It 
is only in a few instances that this question is of little import- 
ance, — that is when Ave have to deal Avith strictures in the form 
of a ring or diaphragm secondary to a limited circular ulcer- 
ation Avhile the mucosa above it is practically healthy and not 
infiltrated. But generally the condition is that of a more or 



TREATlffiNT OF PROCTOSIGMOIDITIS. 


1097 

less high-located and extensive tubular stricture with ulcerated 
mucosa above it and infiltration of all the walls of the gut and 
of the periproctal structures even where the mucous membrane 
appears healthy, and to such an extent in some cases as to 
reach the upper portion of the rectum, the sigmoid colon and 
the higher portion of the bowel. The infiltrated gut is thick 
and shortened, the ring-like lumen very much reduced, the 
surrounding fat fibrous, the mobility greatly diminished. In 
one case, even in the small intestine, near the caecum, was an 
extensive infiltration and narrowing. We have to do in these 
instances not only with the stricture but with a proctitis, sig- 
moiditis, etc., so that the excision of the stricture cannot bring 
a permanent benefit. It is evident that applying a routine 
treatment to such a manifold variel}' of lesion cannot bring 
a good result. A ring-like stricture can be efficiently cut and 
dilated, a short tubular narrowing with limited infiltration 
can be kept open by a patient prolonged dilatation, but in many 
other cases these means are useless, even very dangerous. 
The possibility of checking the inflammation by means of an 
artificial anus, irrigating the diseased part througlj it, passing 
bougies, elastic tubes, etc., is to be admitted only exception- 
ally effective. In my experience the artificial anus has been 
followed by a steadily progressive narrowing of the inflamed 
gut which after a long period of disuse may become con- 
verted into a hard unyielding scar. I have completely aban- 
doned all these procedures as a rule, and I have resorted, like 
many others, to the only radical treatment, an e.\'cision based 
on the principle of an exact knowledge of the extension of 
the disease. Because of the lack of such prcliminaiy- informa- 
tion we see that although excision has been for a long time 
frequently resorted to, the results have not been very .•satis- 
factory. If it were possible to group the reported operated 
cases according to the extent of the lesion, I believe we could 
easily find that in all in which a proctitis or proctosigmoiditis 
was existing the result was nil. Recurrence of the stricture, 
permanence of the discharge and of distressing symptom.s is 
the tisual consequence of such operations notwithstanding 
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they appeared ver}"- extensive and liberal at the moment. 
Certainly some recurrence may be due also to the technic em- 
plo)^ed, failure of suture, etc., but chiefly to the above dis- 
cussed reasons. 

I hope that for the efficiency of surgical treatment, sur- 
geons will agree with me on this first principle, that is, the 
necessity of an exact preliminary knowledge of the extent 
of the disease. Clinically this is seldom possible. S3miptoms 
and physical examination can sometimes make out this point, 
sometimes can induce a suspicion, almost never can exclude 
a high inflammatory involvement. Consequently follows the 
necessity of an exploratory laparotomy for examination of the 
intestine as a preliminary to the radical treatment. This may 
at first seem a too severe method of diagnosis ; but if we con- 
sider its importance on one side, and if on the other side we 
agree on the absolute necessity of starting the treatment by 
the establishment of an artificial anus, my proposition will be 
accepted as a legitimate one. 

The reasons for an artificial anus are obvious. The pa- 
tients come to us in a very poor condition, emaciated, even 
cachectic, running sometimes a continuous fever or having in- 
tennittent attacks of it, with pain and distress at short inter- 
vals in accomplishing the imperfect bowel function. They 
need a long period of rest to be fit for a severe operation. 
Besides, the artificial anus is our best safety-valve, allowing 
aseptic operating and a clean after-treatment. 

Where to establish the anus and the way of exploration 
will be briefly discussed. In some instances I have .done it on 
the right, in others on the left side, always through a grid- 
iron incision. This can be made, if needed, as large as is 
required for a clear examination of the abdomen, by cutting 
transversely the anterior rectus muscle sheath and pushing the 
muscle medially. If it has been made on the right side, so that 
a cfficostomy has to follow, the incision should be larger, it 
being more difficult to reach the colon sigmoideum and the rest 
of the colon. Palpation and inspection, drawing possibly the 
more movable parts into the wound, have to be used, and not 
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to be forgotten is the examination of the last loop of ileum 
where stricture can be present without having given peculiar 
symptoms. The csecostomy has to be very large to assure a 
complete drainage of the colon, and for this purpose I draw 
into the wound the cKcum and the ascending colon. Often 
the small intestine invaginates later through the ilcocaecal 
valve and protrudes from the crecal wound, but this has no 
bad consequence and gives us the most eifective and sure total 
drainage. On the left side the exploration of the sigmoid is 
easier, and has tlie advantage that in case of high infiltration 
of the caecum and of colon we can cut the intestine near the 
upper limit of disease, suture and drop the distal portion, 
fixing the proximal to the skin, insuring the best function of 
the anus. The distal segment is ready for the future perineo- 
abdominal extirpation, the proximal for its mobilization and 
transplantation into the anus. 

But if we do not find high involvement of the rectum, so 
that no abdominal operation is needed, then the left artificial 
anus has clearly the disadvantage of having established ad- 
hesions of the sigmoid and of having created an opening in 
a portion of gut which it maj^ be has to be lowered down 
into the pelvis. For this reason I usually explore from the 
right side, establishing a caecal colic large anus. The patient 
is treated for weeks and months with saline washing from the 
artificial anus and from tlie rectum with a thin soft tube, 
till the general conditions are good and the fever has disap- 
peared. 

The radical operation will now follow, and it will be 
guided by what the preliminary exploration has ascertained. 
If the lesion is a limited one we may perform a perineal extir- 
pation; if extensive, we have to resort to a combined operation, 
in both cases the aim being to prcser\'c the function of the 
sphincter and to put into it a healthy portion of bowel. 
For preserving the function the common practice in rectal 
surgery has been a resection of the bowel, leaving the anus 
intact and suturing the two ends together, or to inscit tlic 
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proximal end through the anus after dissection of its mucosa, 
to the skin. I have abandoned these principles. Usually the 
anal portion, in our cases, is much deformed, the mucosa is 
infiltrated, rigid, adherent to the other layers ; a circular suture 
is difficult and easily fails or has the tendency to contract 
later. The insertion of the proximal end through the anus is 
frequently difficult if the rectum has been removed low down 
in the limits of the ampulla, the size of this not corresponding 
exactly to that of the deformed anal portion, — and if the 
rectum has been removed high so that the sigmoid has to be 
pulled down after mobilization, there is no good room for the 
adaptation of the thick mesentery into the anal ring. In 
both cases a failure of the suture can happen with a certain 
consequent stricture. Besides, I have found that it was tech- 
nically much more difficult for me to resect the rectum leaving 
intact the anal portion, as it is sometimes extremely difficult 
(in contrast with cases of cancer) to isolate the adjacent 
strictured rectum in its whole and then cut it and resect from 
below upward or vice versa, without disobeying the rules of 
asepsis. 

I consider as the safest and easiest way that proposed by 
Witzel in 1906 for an aseptic removal of cancer of the rectum. 
The Kraske method or one of its modifications are not neces- 
sary at all ; the vaginal route has the disadvantage of a possi- 
ble very troublesome vaginorectal fistula. 

I will sketch briefly the Witzel operation, being rarely 
adopted as far as my observation goes. The principle is to 
preserve the function of the sphincter and to perform an asep- 
tic operation throughout till after closure of the external 
wound. I put the patient under novocain spinal analgesia, in 
an exaggerated lithotomy position, with the upper part of the 
body in Trendelenburg medium inclination, so as to have the 
abdomen ready to be opened in case of need. The sphincter is 
relaxed by the novocain so amply that the mucosa is easily 
accessible and can be exactly closed with one or two rows of 
fine stitches, not including the skin. Gloves are changed, the 
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region is disinfected again, and an incision is made in the 
median line posteriorly, from the anus to the middle of the 
sacrum, laying bare and excising the coccyx first, then going 
deeper, reaching the rectum posteriorly and dissecting it 
bluntly from the concavity of the sacrum to the promontoiy', 

and on the sides. In the upper part — that is, near the anus 

the incision goes to the external sphincteric ring and divides 
it exactly in the median posterior line, avoiding carefully in- 
jury to the previously closed mucosa ani. As the extremities 
of the cut sphincter retract spontaneously, they allow a clear 
dissection of the mucosa ani from tlie muscular fibres all 
around and high up, till we reach and open on the sides the 
funnel-shaped fat space limited laterally by the levator ani, 
covered by the pelvic aponeurosis, and mesially by the rectal 
wall. In this space proceeds the blunt dissection laterally of 
the closed rectal tube, and as the cut and dissected sphincter 
in a horseshoe form can with its lateral nerve supply intact be 
widely retracted by instruments, we have ample room for an 
exact dissection of the vagina or of the prostate from the rec- 
tum, for reaching and cutting the Douglas pouch (in every 
case!), for dividing the adhesions, tying the singular vessels, 
till the rectum is made movable to the extent required to 
bring down a healthy portion of it, or, if necessaiy, of the 
sigmoid colon, without traction, to the skin level. The still 
unopened gut hangs out of the wound, and we first close the 
peritoneum on its front and sides; then we stitch loosely the 
sphincter to that healthy segment of the intestine which is in 
contact with it, taking care to approximate the divided muscu- 
lar fibres. We close the external wound and drain it, and only 
now the bowel is sectioned at the level of the skin and its 
mucosa connected with sutures to it. In this way no contact 
of septic material with wound or hands is possible, the sphinc- 
ter with its nerve supply is preserved ; ample room is given lor 
the operation. Should the intestine come under tension to me 
skin, Witzel advises to pull up the sphincter, putting a silver 
stitch on each side through the ischiosciatic l.gaiiicnt ami ,l.e 
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skin in front of the sphincter; but in cases of stricture where 
the dissection is difficult and not always exact, if the intestine 
is under tension, the risk of checkings the circulation is great, 
I prefer to stop the perineal operation, being fully persuaded 
that a further dissection and mobilization from this way is too 
irregular and dangerous for the circulation, and if possible, in 
the same day, open the abdomen, free the intestine, ligating 
the superior hsemorrhoidal artery and its sigmoid branch in 
the right way : that is, avoiding cutting or interfering with the 
arch anastomosis from which only the circulation is main- 
tained. Should the patient not be fit for this amount of work, 
the intestine is attached provisorily high up near the sacrum, 
the wound plugged, and an abdominal operation performed 
later. The artificial anus guarantees full asepsis of the 
wound. 

Whenever an high involvement of the intestine has been 
previously ascertained, the radical treatment has to start de- 
liberately from the abdomen. Having cleaned the bowels 
with great care for some days, and having, immediately before 
the operation, exactly plugged and aseptically covered the arti- 
ficial anus, under spinal analgesia a median incision is made 
to expose the sigmoid colon. Lifting it up we can soon decide 
the point at which the intestine has to be cut, and from here 
upwards begins its mobilization. With a long loose sigmoid, 
and not very extensive lesion of it, the mobilization can be 
done without cutting it transversely; but in opposite condi- 
tions the work is more easily performed by dividing the sig- 
moid at the upper limit of the disease, between ligatures, avoid- 
ing any soiling of the field, and infolding both ends with 
suture. The upper end is pulled out, the peritoneum of its 
meso is cut on both sides and the vessels exposed. First is the 
superior hsemorrhoidal artery, which has to.be cut, taking care 
to put the ligatures above the point af which it receives the 
principal arch anastomosis from the sigmoid artery which is 
a branch of the hsemorrhoidal itself or of the arteria colica 
sinstra. If necessary, this too must be cut, and it can be done 
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without danger to the circulation, if the section of the mesen- 
tery keeps far from the arch anastomosis, since through this 
the circulation may be preserved even if tlie inferior mesen- 
teric artery should be ligated. But this is not necessary, since 
it is only its branches radiating from a centre whicli keeps the 
intestine in a circular position, and as soon as tliey are cut tlie 
circle stretches into a straight line. If the arch anastomosis 
is injured the circulation stops, therefore especial care has to 
be devoted to that anastomosis between the Incmorrlioidal 
superior and the sigmoid branch, this being the less rich jxjint 
in the whole system, as Sudeck and Archibald have demon- 
strated. 

The bowel can in this way be stripped off the iliac and 
lumbar fossse, as far as the splenic flexure. This section of in- 
testine too can be made free if necessary as high as to pull 
down the transverse colon, by cutting its attachments (phrcno- 
colic and splenic ligaments) or dividing adhesions. The mobil- 
ized bowel is wrapped up in a warm saline towel and the 
excision of the distal part is begun from above downwards in 
the usual way till level with the levator ani muscle, and cutting 
the peritoneum all around. At this point it is better to slop 
the abdominal work and start from the perineum, according 
to the technic already described, removing the whole diseased 
intestine. Now the mobilized colon is grasped from below 
with a long forceps by an assistant, who pulls it down and 
sutures it to the sphincter and to the skin, while the operator 
from above tries to close with peritoneum the denuded iliac 
and lumbar fosste, and the bottom of tlie pelvis, and sutures 
the abdominal wall. 

To perform comfortably tin's operation there is required 
a position of the patient such that the upper body being in- 
clined as for laparotomy and lighted from above, the penneo- 
sacral region should be freely exposed to the light with legs 
slightly flexed and well abducted through articulated .supports. 

As far as I know this combined operation has never been 
performed before for strictures and, it maj be, not deliberate j 
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in this way even for cancer, I first performed it, not so 
technically complete, in 1903, and five times since in the last 
three years, with three deaths. This high mortality is surely 
a great drawback, and I will not legitimate the operation by 
saying that future improvements and familiarity with the 
technic will make it safer. I have only to observe that, for 
many cases this operation is the only one possible, and, if suc- 
cessful, gives full guarantee for the future, which is not true 
even for the most extensive operation in case of cancer. 

I have tried the operation three times in two stages. First, 
removing the rectum from the perineum and suturing the 
upper stump to the sacral wound, and secondly freeing the 
colon from the abdomen and bringing it down to the anus; 
but in these three death followed. 

As to the function of the intestine, it cannot be expected 
to be at once perfect, on account of the many well-known 
changes in the innervation and muscular action which always 
follow a rectal extirpation, but I can state that the patients 
have been highly satisfied and their health completely changed, 
A small plastic operation aiming to a more exact union or 
apposition of the cut sphincter ends, and to a narrowing of the 
intestinal opening, can be later safely performed when the 
circulation of the implanted bowel cannot be imperiled any 
more. 

In conclusion, I believe that in cases of stricturing proc- 
titis or proctosigmoiditis the treatment is to be as follows ; 

r. Csecal anus and laparotomic exploration of the bowels. 

2. Perineal or combined removal of the diseased section, 
in one or two stages, with mobilization of sigmoid and colon 
if necessary, and preservation of sphincter. 

3. Closure of csscal anus. 

4. Plastic operation, if necessary. 

I wish to emphasize the importance of resorting more fre- 
quently to the abdominal route in the treatment of strictures 
of the rectum for the purpose of preliminary exploration, 
and the importance of exact ligating and cutting the arterial 
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supply from the abdomen, even in cases of perineal operation, 
to prevent any damage to the circulation. 
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THE OPERATIVE TREATMENT OF FRACTURES * 
BY W. ARBUTHNOT LANE, M.S., F.R.C.S., 

OF LONDON, 

? Surgeon to Guy’s Hospital; Senior Surgeon to the Hospital for Sick Children. 

I HOPE to put before you clearly and briefly my views of 
and experience in the treatment of simple fractur^. 

I was originally led to resort to operative procedures by 
finding, from tlie dissection of bodies whose bones had sus- 
tained fractures, that the fragments when displaced had 
hardly ever united in anything approaching accurate appo- 
sition, and that definite changes took place in those joints 
whose functions were affected by the alteration in the physi- 
ology of the skeleton resulting from such imperfect replace- 
ment of the broken fragments. 

A careful inquiry into the results of the treatment of 
fractures by splints and manipulation confirmed the experi- 
ences of the dissecting room and showed that the consequent 
joint changes meant depreciation in physique and the wage- 
earning capacity of those who had to engage in laborious 
pursuits. These views met with violent opposition till the 
discovery of X-rays proved that the first contention was true, 
while the law courts are steadily impressing on the profession, 
in a costly manner, the disabilities which are associated with 
imperfect restoration in the form of broken bones. 

In 1894 I read before the Clinical Society of London my 
first paper on the results of the treatment of simple fractures 
by operation, and I contrasted them with those obtained b}'^ 
other means. Since that time I have continued to operate 
on all simple fractures in which I was unable to bring the 
fragments into satisfactory opposition when the circumstances 
of the patient required it. 

During the last seventeen years, I have operated upon a 

* Delivered before the American Medical Association, June 9, 1909. 
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treatment of fractures. 

very large number of recent fractures at all ages, from early 
infancy to extreme old age, with the same uniform success. 
I have employed various methods at different times, endeavor- 
ing to devise means of fixation of the fragments in accurate 
apposition which shall be at the same time effectual and easy 
of application. I soon recognized that if the treatment by 
open operation was to become general it was necessaiy that 
the procedure should be rendered as uncomplicated as possible. 

The difficulty that has beset this treatment is that, if a 
foreign body is left in a wound the surgeon must be infinitely 
more careful about asepsis than he is in the ordinary course 
of events and careful in a degree proportionate to the bulk 
of the foreign body. Judging from what I have read on the 
subject, it would also appear that the methods of the antiseptic 
surgeon, as contrasted with those of the surgeon who prac- 
tices asepsis, are prejudicial to success. It is because of 
insufficient aseptic precautions and to some extent from a want 
of familiarity with the use of wire, screws, etc., that we hear 
so many complaints of the development of rarifying osteitis 
about a screw or wire perforating a bone, of screws working 
loose and consequently becoming ineffective for tlie purpose 
for which they were employed, and of the emplo}ment of 
such futile methods as ivory pegs, etc. 

With the exercise of greater cleanliness and with an in- 
creasing manual dexterity these troubles will cease to arise. 
Why a surgeon should not be governed by the same principles 
by which an ordinary skilled mechanic works I cannot under- 
stand, but I presume that the surgeon has rarely had any such 
training as would fit him for this kind of work. Curioush 
enough, the opposition to such operative procedures vhich 
continued with such intensity for so long, seems to ha\c 
suddenly diminished because several surgeons have broken 
loose from tradition and have satisfied themselves that by 
operation alone can the greatest measures of success tc 

obtained. 

I do not propose to discuss the various methods I have 
adopted for retaining the fragments immovably m accurate 
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apposition, but will confine myself to describing those which 
I now find most effective for the purpose. 

The locality of the incision should be carefully chosen, to 
avoid damage to important structures and especially to nerves, 
and to reduce to a minimum the cliance of subsequent infec- 
tion of the wound. In the lower extremity there is no risk 
to important vessels, tendons or nerves, but in the arm 
the conditions are very different, and every precaution must 
be taken. 

To ensure asepsis, which one can do with certainty, an 
incision of ample length is made. Several folds of gauze are 
attached to the edges of the skin incision by means of 
fenestrated forceps specially constructed for the purpose. 
They are long and heavy enough to fall away from the wound 
and do not require to be held. 

The forceps used to control hemorrhage exert pressure 
upon the bleeding vessels sufficient to permanently obliterate 
their lumen. By their use the necessity of the introduction 
of the gloved hand into the wound for the purpose of tying 
a ligature is avoided. The danger of the rubber glove is the 
possible presence of a puncture through which infection might 
enter the wound. The hemostatic forceps are very long, so 
that the handles fall free of the wound. 

All instruments employed for manipulating fragments, 
holding swabs, plates and screws, for drilling bones and driv- 
ing in screws are also very long and very powerful, in order 
to avoid any contact with the wound of the portion of the 
instrument grasped by the hand, since the gloves are liable 
to be damaged in the powerful manual efforts which are 
sometimes necessaiy to restore the broken bone to its original 
fonn. 

In considering the means by which accurate apposition of 
fragments are effected, we must take into account the nature 
of the fracture and whether one or two bones are involved. 
Besides this, comminution often adds greatly to the difficulty 
of the operation. 

In torsion fractures the surgeon must remember that in 
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proportion to the overlapping of the fragments so there exists 
between and separating the surfaces which have to be brought 
into apposition an increasing quantity of muscle, since llic 
chisel-shaped fragments diverge from one another as they 
overlap, burying themselves in the surrounding soft parts. 

Any one who is imbued with the old creed and unfamiliar 
with operations on recent fractures, would imagine that to 
effect apposition all that is necessary is to exert traction upon 
the distal fragment of the broken bone by pulling on the limb, 
the trunk being secured, and that by means of this traction 
the fragments can be drawn from their beds in the soft parts 
and the fractured surfaces placed in accurate contact. 

In the case of spiral fractures of the long bones of the 
lower extremity, in which this variety of fractures is the most 
common, no amount of traction which can be exerted on the 
limb is sufficient to overcome the over-riding of the fragments. 
This is due to the resistance offered by the bruised and swollen 
soft parts which surround the fractured bone and from the 
point of view of traction on the limb form inextensiblc ties in 
its length. This applies equally to fractures produced by 
direct injury, the resistance to replacement varying with the 
extent of overlapping of the fragments, the amount of extrav- 
asation of blood, the laceration of soft parts and the conse- 
quent inflammation. 

To effect apposition in spiral fractures it is neccssar}- to 
divide or displace all soft parts intervening between the frag- 
ments, to carefully clean away any clot or soft tissues from 
the fractured surfaces and especially from the retreating 
angles of the fragments, and to exert traction on the limb, 
supplementing that traction by forcible apposition of tlic frag- 
ments by powerful forceps, which arc so manipulated as to 
glide the inclined plane of one fragment upon the other. This 
gliding of the fragments is facilitated by the introduction o 
a narrow flat blade with a serrated edge to prevent it slipping 
between the fragments. This, when rotated upon its axt^ 
by its powerful leverage action moves the fragments le 
together by the forceps upon one another. 
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In the case of a fracture of a single bone, as the feniur, 
which has been broken by direct injury, the extent of the 
overlapping of the fragments is from the nature of the injury 
and the mode of causation of the fracture usually much less. 
Still, the damage sustained by the surrounding soft parts or 
ties in tlie length is correspondingly greater, since in the tor- 
sion fracture the injury which the muscles sustain results 
solely from the fracture, while in that produced by direct 
injury the soft parts are lacerated and bruised by the impact 
of the force which determined the fracture, and only to a 
small extent from the forcible displacement and overlapping 
of the fragments. 

In a fracture of the femur produced by direct injury, 
traction alone exerted on the limb does not appear to influence 
the over-riding of the fragments. The fragments can most 
readily be brought into apposition by so manipulating the 
limb that the extremities of both are made to protrude through 
the incision and can be manipulated till the inner margins of 
the fractured surfaces are brought in contact with one another. 
Each fragment is grasped with forceps, and while the limb 
is slowly and steadily extended the opposing edges of the 
ends of the fragments are levered on one another till the 
broken surfaces come into accurate apposition, when the axes 
of the fragments are in continuity and the bone is restored 
to its normal form. 

This difficulty does not exist to the same extent in frac- 
tures of the upper extremity produced by direct injury, since 
the ties in this limb are less bulky and tense than in the leg, 
and, from the nature of things, spiral or torsion fractures are 
of comparatively rare occurrence in the humerus, radius or 
ulna, though they are not infrequent in the metacarpals. 

The difficulty of effecting accurate apposition is very 
greatly increased by the presence of comminution, which can 
make a considerable demand on the skill and ingenuity of the 
surgeon. This complication produces most obstacles in the 
case of the spiral fractures, since every aspect of the frag- 
ments is vei-y oblique and much is necessarily out of sight and 
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there is no surface or point on which one fragment may be 
made to pivot or impact on the other. 

Perhaps the most awkward complication one mav have 
to meet is great fragility of the fragments, such as apjicars 
to exist to a great extent in alcoholics and to a lesser degree 
in feeble children and in old age. But this concerns the reten- 
tion of the fragments in apposition rather than their reduction. 

Delay in operating renders the replacement of the frag- 
ments more difficult because the shortened soft parts or tics 
become rapidly less extensible and a correspondingly greater 
force is required to stretch them. This is a serious matter if 
the bones are fragile or comminuted. The operation .should 
be undertaken as soon as the skin can be effectual!}- cleansed. 

As to the best means of retaining fragments securely in 
apposition when the fractured bone has been restored to its 
normal form, I would point out that in certain fractures, as 
in those about epiphyseal lines, there is usually no tendency 
to a recurrence of the displacement once reduction has been 
effected, providing the part is put up in a position the reverse 
of that in which it was produced. For instance, in a Colics’ 
fracture either through bone or through the junction of the 
shaft with the epiphyseal line, after replacement of the frag- 
ment by manipulation or operation the hand is retained in 
a position of extreme flexion and adduction, which is also 
the extreme position of usefulness. It is well to remember 
that. if the surgeon has to employ any means for retaining an 
epiphysis in position, as, for example, in separation of the 
lower epiphysis of the femur, he should insist on the removal 
of the rigid connecting medium after union has been effected, 
othenvise it will control the growth in the epiphysial line 
and deformity will result. In a case of a complicated frac- 
ture through the inner half of the epiphyseal line of the lower 
end of the femur, objection was made to the removal of the 
staples which Avere employed to retain the fragment in posi- 
tion, because of the condition of the patient. Later this patictu 
developed a bowed leg. 

There are occasions on which it is ncccssar}' to rely on 
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screws alone, as in the case of fractures of the neck of the 
femur and in some spiral fractures, but in the vast majority 
of cases I prefer to use as long and as strong a steel plate as 
possible, carrying as many screws as space permits. To re- 
duce the difficulty of finding the drill hole in the distal com- 
pact layer of bone, which is frequently of no avail when the 
fragment is commmuted, I employ screws of a length only 
sufficient to engage the proximal compact tissue and threaded 
up to the head in order to secure as firm a hold as possible on 
the bone. For this purpose I use screws in two lengths — 
J/2 and ^ inch, and in two gauges, Nos. 5 and 7. In the 
3^oung infant I employ ^ and Yz inch screws in No. 3 gauge. 

The fewer the varieties of screws employed the smaller 
is the number of drills and consequently the less complicated 
the operation, since each gauge of these modified screws re- 
quires only one drill. By this means I have reduced enor- 
mously the difficulties of securing the fragments immovably 
in apposition. In simple fractures I hardly ever use wire. I 
would exclude from this the fractures of infancy when two 
or more weeks have been allowed to elapse between the receipt 
of the injury and the operation. In such cases the distal 
fragment loses its density at a very early period, and while 
the proximal fragment will hold the screw securely, the thread 
will get no secure grip of the distal portion because of its 
friability. In these circumstances I supplement the junction 
by encircling the plate and distal fragment with a loop of 
silver wire. 

The operative measures which are required in the treat- 
ment of badly united fractures are similar except that the 
fragments have to be cut through in two distinct planes in 
fracture of a single bone and in four planes in fracture of two 
bones such as the radius and ulna or tibia and fibula, in order 
that the axes of the fragments can be rendered continuous. 
These operations are very much more difficult and are accom- 
panied with more risk from hemorrhage than are recent frac- 
tures. The results obtained are also very rarely as good, 
because of the changes which develop in the joints whose 
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' functions have been affected by the faulty junction, I think 
that with better initial treatment such cases will soon cease 
to exist. 

Whatever the extent of the shortening in badly united 
fractures, the surgeon should endeavor to correct it entirely 
or to reduce it as much as possible. There is, as far as I am 
aware, no limit to which the muscles, nerves, vessels, etc., can 
be stretched if only sufficient force can be exerted on the frag- 
ments. Such operations may make a very great demand on 
the skill and resources of the surgeon, and an increasing 
familiarity with them will enable him to obtain an increased 
measure of success. 



A CLAMP FOR THE FIXATION OF UNUNITED 

FRACTURES. 

By RUTHERFORD MORISON, M.B., F.R.C.S., 

OF NEWCASTLE-ON-TYNE, 

Senior Surgeon, Royal Victoria Infirmary; Lecturer on Surgery and Operative 
Surgery, University of Durham College of Medicine. 

Because it had always appeared to me unsurgical to leave 
permanently buried in the tissues anything indestructible for 
a considerable time, I was on the outlook for some appliance 
which would hold together fractured bones till union had 
occurred, and which was then removable. The case of a 
young man whose femur had been wired with success five 
years previously, strengthened my desire, for his femur re- 
fractured at the site of union while he was walking in the 
street, and exploration showed that the bone had become so 
softened for some distance around the wire as to allow of 
this. The softened bone could be cut with a knife. 

My late house surgeon, Mr. R. J. Willan, took up the 
matter with enthusiasm, and to his ingenuity I am indebted 
for a clamp which has served me so well that I tliink it should 
be better Imo^vn. 

Description of Clamp . — The clamp is made up of two halves 
which are fixed together by a detachable joint. Each half con- 
sists of an oblong rim of thick tough steel with rounded corners, 
and with its surfaces flattened from side to side, the whole being 
slightly convex on its outer side and concave on its innermost 
side. From the middle of one long side of the oblong, and 
welded to it, projects the handle of the instrument, also made 
of steel, and one inch above the junction of the handle with the 
oblong portion is the site of the joint between the two halves of 
the clamp. Upon the inner surface of the portion of the rim 
opposite to where the handle is attached, five steel teeth are firmly 
fixed. The three central teeth project inwards three-sixteenths 
of an inch ; they are half an inch broad and are wedge-shaped on 
section.; the remaining teeth are conical and also project three- 
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Four separate portions of clamp. 
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sixteenths of an inch. The free edges of these teeth arc suffi- 
ciently sharp to grip firmly the surface of a bone when the clamp 
is applied. The handles are inches long, and are made so that 
detachable handles of equal length can be affi.xed, a greater 
purchase thus being obtained in the clamping of the bone at the 
operation. The mechanism for screwing the clamp, when it has 
successfully grasped the bone ends, is a ratchet with a .set screw. 
The size of the oblong portion varies according to the bone to 
be clamped; the teeth and handles (fixed and detachable portions) 
are the same in all. The two halves of the instrument arc united 
by a joint which is detachable in order to facilitate removal. 

Operation . — ^The technic of the operation was the same in 
each of the following cases. The bone ends were exposed 
through an incision parallel to the long axis of the bone. The 
fractured ends were refreshed previous to their being ma- 
noeuvered into position for the application of the clamp. In 
an ordinary case the operation can be quickly performed. It 
is necessary to follow certain rules in the application of the 
instrument. Of the five opposing pairs of teeth, two pains 
must, grasp the lower fragment, two pairs the upper fragment, 
and the remaining pair will be in the neighborliood of tlic site 
of fracture. Moreover, the teeth must grasp tlic bone al) 0 ut 
half way between its anterior and posterior aspects. If the 
clamp has been properly applied, the fragments arc quite firmly 
held together. The detachable handles are then removed and 
the wound sutured excepting for the point of exit of the fixed 
portion of tlie handles. An ordinarj'’ dressing followed by 
many layers of sublimated wood wool covers the uound and 
buries the clamp, and the overlying bandages arc starched. ^ A 
supporting splint is then applied to the limb and the dre.ssing 
is not disturbed till the clamp requires removal (in from 6 to 
8 weeks). For this purpose it is necessary' to give an anres- 
thetic, and partially open the wound, when the clamp can be 
rocked out by means of the handles. The second wound lias 
always healed in tlie course of a few day’.s. 

Case I.~T. D., aged SU ^ coal miner. Twenty-seven wcck.s 
before admission to the Royal Victoria Infirmary, i c^.ca- e-on 
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Tyne, patient was struck on the right arm by the iron socket of 
a broken haulage rope, fracturing his humerus. His arm was 
kept on an internal angular splint, with a short splint at the site 
of the fracture, for eight weeks. As there was non-union at 
the end of this time the bone ends were wired together by an 
open operation at another hospital, and a splint was in addition 
applied for nine weeks. Upon admission on October 19, 1907, 
there was an ununited fracture of his right humerus at its middle. 
The clamp was applied and left on for nearly three months, when 
it was removed. This man has an arm so strong and useful 
that he is now following his employment as a coal-hewer. 

Case II. — N. H., aged 57, a coal miner, was admitted in 
January, 1908, with an ununited fracture of the middle of his 
right femur. He had broken the bone ten months previously ' 
by a miskick at a football. He was treated by the application of 
a long Liston splint and extension for three months; but there 
was no union. He had used crutches ever since for locomotion. 
Upon admission there was marked deformity of the limb, with an 
ununited fracture of the middle of the femur, movement between 
the fragments being very free. There was shortening of the 
leg to the extent of 3J4 inches. The clamp was applied for eight 
weeks and then removed in the usual way. The man is now in 
full work as a coal-hewer. 

Case III. — J. W., aged 24, a motorman, was admitted in 
March, 1908, for disability of his right arm. He gave a history 
of having broken his arm three and one-half years previously 
owing to backfire of the motor. It was treated with splints for 
nine weeks. There was an ununited fracture of the ulna at the 
junction of its middle and lower fourth. The clamp was applied 
and left on for twenty-eight days, when it was removed. The 
bone was united. This patient’s wage-earning power is now 
equal to what it was prior to the accident. 

Case IV. — ^W. P., aged 43, a coal miner. Eight months 
before admission, while at work in the mine, a fall of stone 
fractured his right femur. The treatment employed was immo- 
bilization by a long Liston splint, together with extension, for 
six weeks. This was followed by the application of plaster of 
Paris, which was kept on for a further eight weeks. At the end 
of this time, as there was still no union, the long Liston and 
extension treatment was resumed and continued for a further 
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six weeks without any union resulting. Upon admission, in 
October, 1908, tliere was an ununited fracture of his right femur 
at the junction of the middle and lower thirds, with defonnity, 
marked loss of function, and great shortening. The bone ends 
were clamped in good position and at the end of two months the 
instrument was removed, there being perfect union. The patient 
is now doing his ordinary full day’s work as a coal-hewer. 

Case V. — D. H., aged 28, a coal miner. Fourteen weeks 
before he came into hospital his right arm was run over by a 
tub, and both bones were fractured. The arm was splinted for 
six weeks in a semi-prone position, after which time massage and 
passive movement were employed. On admission he was a strong, 
healthy man. There was an ununited fracture of the right ulna, 
about the junction of the upper and middle thirds, and at the 
site of the fracture there was a false joint. Both supination and 
pronation were limited. The clamp was applied on January 2, 
1909, and it was removed six weeks later, when there was firm 
osseous union. He has returned to work with a useful arm. 
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tlie humerus and occurs chiefly in fractures of the middle 
third of the bone; less frequently it occurs in fracture of the 
lower third, and rarest of all it occurs in fracture of the 
upper third of the humerus. 

The general subject of paralysis of the musculospiral nerve 
will be alluded to only as it is helpful to a more satisfactory 
knowledge of the nerve lesion in connection with fracture 
of the humerus. The paralysis of this nerve associated with 
fracture differs from other paralyses of this nerve chiefly 
in etiology. The s^miptomatology and indications for treat- 
ment may present identical problems. It is possible to have 
a musculospiral paralysis in a case of fracture of the humerus 
from causes entirelv independent of the fracture. 

Moreover, the fracture of the humerus is not the only bone 
fracture which may damage the musculospiral nerve; ulnar 
fracture in the upper third has been attended with symptoms 
pointing to involvement of the posterior interosseous nerve. 

"Amfomkal . — ^The musculospiral nerve pursues its course 
through the upper arm in close relation to a solid structure — 
the humerus — and maintains its closest relation with the bone 
and periosteum in its middle third. The nerve is not im- 
bedded in soft tissues. Moreover its course is spiral, thus 
subjecting itself peculiarly to traumata resulting from dis- 
placement of fragments. The chances of injury to the 
nerv^e by tension or pressure, though lessened in some degree 
on account of the nerve running in a bony groove, are in- 
creased by this anatomical arrangement in case fracture and 
displacement occur. Especially is this true if the nerve is 
held firmly to its groove by natural tissues or overlying muscle. 
These features of the anatomy are most potent causes for 
occurrence of a pathological rarity — a nerve caught between 
the fractured surfaces of a bone. 

Before the nen^e enters the groove or just about at that 
point, it gives off three cutaneous branches which are de- 
scribed as supplwng the upper arm; these branches run more 
in the muscle tissue and preserve their function in the large 
majority of traumatic paralyses of the musculospiral. 
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In attempting to explain the integrity of musculospiral 
sensation so frequent in fracture with motor loss in this 
nerve, Fessler has been led to believe the sensory supply to 
the radial half of the dorsum of the hand leaves the nerve 
above the fracture and escapes functional impairment by its 
course in soft tissue. 

This anatomy of the sensory supply can hardly be ac- 
cepted as final. Several authors have been puzzled to explain 
lack of sensor)' loss on an anatomical basis. Goldstein sug- 
gested that tlie ulnar nen^e carried the sensory fibres: others 
thought there existed a sensory supply of the radial dis- 
tribution through other routes. 

Primary and Secondary Paralysis , — In separating cases 
of musculospiral paralysis associated with fracture of the 
humerus into classes Riethus has been chiefly followed. He 
made two broad divisions based on the time when symptoms 
of nerve involvement appear. Thus they arc (i) immediate 
or primary, and (2) secondary. 

A further subdivision of the primary cases is made by 
Goldstein into (a) the nerve is damaged by the injury, (h) 
the nerve is damaged by the bone. 

The symptoms of nen'c impairment appear immediately 
in the primary cases and stress is laid on the importance of 
examining every fractured humeinis with reference to neural 
integrity. Many times after the recognition of paralysis of 
tlie musculospiral ner^'c, uncertainty of its duration has had 
to be admitted by the attending surgeon. 

The secondary cases arc those in which musculospiral 
paralysis develops from nerv'c compression or stretching dur- 
ing the course of osseous repair. Fessler further di\-idcs 
the secondar)' cases into (a) those occurring during the heal- 
ing process, and (b) those subsequent to fracture healing: in 
the latter variety necrosed bone, a pscudo-arthrosiS. or n 
fistulous tract may be the cause. 

Ivlusculospiral ner\‘c injur)' may complicate fnacttjrc of the 
humerus at any age and has been known to occur with o!>- 
stctrical fracture: infants and adolescents present numcrou' 
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examples of paralysis (Broca and Mouchet). In these cases 
at early ages no special point of fracture is found responsible 
for musculospiral paralysis. 

Etiology . — The principal factor in the etiology is the 
anatomical relation of the musculospiral nerve to the humerus, 
especially in the middle third of the bone. 

In the primary cases coincident with or immediately fol- 
lowing the fracture, the nerve may be contused, stretched, 
divided partially or completely, pinched between the fractured 
ends, or be impaled by a splinter. Goldstein believes generally 
there is complete rupture of the nerve at the time of the 
break and in 20 primary cases found complete division in 12, 
In 13 cases of children Vennat reports 3 cases of complete 
division; Bruns found that about 8 per cent, of paralyses 
were due to partial or complete tearing of the musculospiral 
nerve. Riethus in 8 cases of primary paralysis found the 
nerve divided in 3 instances. 

The secondary cases are comprised largely in one class, 
namely, callus inclusion * of the musculospiral nerve which 
by pressure, as is generally assumed, impairs the function of 
the nerve till even total paralysis is developed ; or if the callus 
gives a free tunnel for the nerve it undergoes stretching to a 
degree that suspends more or less completely its functions. 
Even if the nerve is not included in the callus tissue but is 
pushed before it, the course of the nerve over the rounded 
mass may result in a stretching with loss of function. 

In 55 cases Blenke reports 35 secondary cases, or 63.6 
per cent. This may perhaps be accepted as approximately the 
proportion of secondary cases. 

Symptoms . — The S3nmptoms of musculospiral involvement 
at the time of fracture or during repair are largely of motor 
impairment or loss. The forearm extensor muscles controlling 
the wrist and digits lose either partially or completely their 
power; and some degree of anassthesia may be established in 
the radial nerve supply. Chiefly the sensory loss is found on 

*Savariand believes contusion of the nerve is the most frequent 
cause of paralysis and that it is spoken of least. 
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the dorsum of the hand between the metacarpal bones of the 
thumb and forefinger, the so-called punctum maximum ” of 
anaestliesia. It is remarkable to what a degree sensation is 
retained; Fessler’s views of the anatomy have already been 
referred to by which he explains tliis integrity of sensation: 
he attributes it to the more superficial course of the cutaneous 
branches which leave the trunk of the nerve above the fracture 
and carry, as he believes, sensation to the radial half of the 
dorsum of tlie hand. On the basis of this anatomy Fcssicr 
further asserts that immediate sensory loss from tearing of 
the nerve indicates that the fracture is above the middle of 
the humerus. 

In general the sensory symptoms have no relation to the 
degree of motor loss. It is said that sensory disturbance 
follows primary paralysis only and that secondary paralysis 
has no sensory disturbance (Fessler). 

The symptoms are largely motor; the muscles paralyzed 
are: extensor ossis metacarpi pollicis, e.xtensor communis 
digitorum, extensor carpi radialis, extensor carpi ulnaris, c.x> 
tensor longus pollicis, extensor brevis pollicis, extensor indicis, 
extensor minimi digiti, and supinator longus and brevis. 

The position assumed by the arm and hand in musculo- 
spiral paralysis is fle.xion of the fingers at the metacarpo- 
phalangeal joints with ulnar abduction and slight flexion of 
the wrist; the thumb is adducted and the forearm pronaicd. 

In primary paralysis or paresis the onset is as sudden as 
the break of the bone. The secondary cases may develop 
insidiously with formications and sharp pains along the nerve 
and functional failure by degrees along with the compression. 

No definite time can be set when the callus interferes v.ilh 
nen-e function, but in a general wa}* it is in the second week 
or later. It is important to ascertain wlicthcr a period of 
preservation of function of the nerve immediately foilov.s 
the fracture. The motor and sensory disturbances set in prac- 
tically simultaneously in secondary cases (Rictluss). 

Trophic disturbances arc rare but atrophy may occur and 
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in exceptional cases the nails, skin, and cellulai* tissue may 
show nutritional deterioration. 

Callus incarceration of the musculospiral witli total 
paralysis may be attended with neuralgic pain especially on 
movement. Bruns, however, says irritation and paralytic 
symptoms may be wanting with the nerve incarcerated. 

From callus irritation the perineurium may proliferate in 
a spindle-like thickening, forming a sort of neuroma. On the 
other hand the nerve may be flattened and thinned (Blenke). 

Prognosis . — The prognosis in a general way is favorable 
to recovery in the large majority of cases which have had 
the benefit of operative procedure. According to Bruns 50 
per cent, of all cases require operation. Murray claims that 
in 37 cases he freed the nerve 34 times without suturing, 
and in 3 cases he sutured the nerve, with almost uniform 
restoration of function. Kramer believes the prognosis is 
good; he had 35 cases with only 3 bad results. Blenke had 
41 cases of perfect healing, 6 cases almost perfect, 8 cases 
with considerable improvement and 3 cases showing little 
improvement. One case with unfavorable result presented a 
divided nerve with ends lost in the callus at the time of 
operation, 6 weeks after fracture. Blenke believed success 
would have been attained if operation had been resorted to 
earlier. In other cases he believed the interval before opera- 
tion too long. 

Some cases have been operated on a second and a third 
time. There exist records of cases operated on 16 months, 
and 3^ years after fracture with restoration of nerve func- 
tion. In general the longer the duration of paralysis the 
less favorable the prognosis. 

The time of improvement after operation varies from a 
few weeks or even days, to months; generally it begins in 3 
to 4 months and final cure is completed in about a year’s 
time. One case (Riethus) with resection of the humerus 
recovered in 2 years, improvement setting in first after one 
year. 

Cases are recorded of quick return of sensation in one 
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clay, in 2 days, and 8 to 10 days after operation. The general 
law seems to hold true for the musculospiral that sensation 
returns before motion after paralysis of both. 

Electrical reactions in some measure are of prognostic 
aid, but their value is limited because they cannot indiciiic the 
pathological condition. A complete reaction of degeneration 
is more unfavorable than a partial one, and tliough it would 
make the prognosis grave is by no means a contraindication 
to operation. But a change in the character of the reaction 
of degeneration is perhaps of most significance, being un- 
favorable when tlie negative current res|X)nsc of the muscle 
is less than tlie positive. Most favorable is the presence of 
Faradic response in the nerve, which however is usually 
subsequent to evidence of voluntary return. 

Indications for operation . — What arc the indications lor 
operation in musculospiral paralysis complicating fracture of 
the humerus and its healing ? Every case of paralysis, whether 
primary or secondary, requires careful study as to the ques- 
tion of operation. The pathological condition of the nerve 
is the vital point and, unfortunately, similar symptoms may 
attend a varied pathological condition; there is not even a 
pathognomonic symptom of complete division of the nerve. 

Of more importance than the fact of some failure of 
function in the musculospiral is the time it has persisted and 
whether it is getting less or increasing. Many cases have 
recovered without operation; Bidder has two cases cured witli- 
out operation; 8 out of 17 of Ricthus’ cases got well without 
operation. Many other cases arc reported in which oqjlora- 
tion was unnecessary. On the basis of the foregoing, Bic:d:e 
says operation is not immediately necessary but a case sr.ould 
be handled e.xpcctantl}'; if primary paresis persists .and in- 
creases then operate. Von Bruns states that if to 6 months 
pass without improvement operation should be resorted to. 


Ricthus asserts that secondary paralyses n 
tancously, so that operation is always ind: 
of case. Jtlorcovcr, it should be done c.ar 
terfcrcncc has proved beneficial. Sclircib-cr 


ever recover S]>an- 
ic.atcd in tins 
ly. (Iioug*; l.ate i:;- 
* .<!."! c.« that ." 0."'^. 
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of primary paralysis should not be operated if the symptoms 
are not increasing. A case of Ollier’s is referred to in which 
by maiiipulaiion of the bony fragments (extension and cir- 
cumduction; he is said to have freed the nerve. 

Ihe Rontgen ray has been of great service. First of 
all it demonstrates tlie position of the bones. Good align- 
ment would assure the surgeon that the nerve was not on a 
stretch continuously. A large shadow of callus would be 
of corroborative value in secondary cases. The informa- 
tion as to the nerve is indirect, for after all we have to infer 
what may have happened to the nerve from what is found 
as to the condition and position of the bone. 

The results of electrical findings are of some aid in 
demonstrating the degree of paralysis present, and may be 
of the greatest help in determining functional restoration 
or impairment. But the pathological condition and the 
pathological future of the nerve are the essentials to be deter- 
mined as nearly as possible; and the knowledge of the 
electrical reactions helps only a little. A contusion cannot 
be distinguished by the electrical reactions from damage due 
to callus or even a complete division of the nerve. 

Vennat, however, believes that electrical reaction of the 
affected parts determines treatment; if a partial degenerative 
reaction persists, or the reaction is good, no operation should 
be attempted; but if there is complete reaction of degenera- 
tion operation is indicated. 

Treatment . — In the treatment of these cases the question 
of operation requires conservative consideration. If a given 
case is going to get well with treatment other than resection, 
suture, or operative release of the nerve, operative interference 
is not required. On the other hand if permanent paralysis 
of the extensors is inevitable unless the musculospiral nerve 
is dealt with surgically, operative procedure is demanded. 
But such definite knowledge is not attainable in every case 
In the consideration of individual cases we should approxi- 
mate as nearly as possible this ideal attitude before rendering 
an opinion as to operation. 
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A careful operation, even if unnecessary, would not inter- 
fere materially with ultimate recovery, while an error in failing 
to operate would be most regrettable. So it seems advisable on 
the whole to favor surgical investigation in cases in whidi 
doubt exists. 

The time of operation is to be chosen at as early a date 
after symptoms of paralysis appear as possible. The later 
degenerative changes in both nerve and muscle arc thus re- 
duced to a minimum; and the progress of a partial, but 
increasing, paralysis may be arrested. 

Indications for or against operative procedure turn after 
all on the pathological diagnosis. The more severe the trauma 
the greater the probabilit}^ of some tearing through the nerve 
or even complete division, especially if there has been much 
rotation of the peripheral fragment, or it has l>ccn for a 
moment pulled apart from the proximal fragment, or the two 
fragments have been displaced out of line or at an angle; 
and in such a position the nerve on the stretch may he worn 
through by an edge of bone (Czerny). Such conditions, 
as well as that of being caught between the fractured sur- 
faces and transfixion by a splinter of hone, arc among the 
rarer complications pathologically; but if they exist, opera- 
tion is imperatively required at an early stage. 

If in primary paralysis of the musculospiml attending 
fracture of the humerus the anatomical continuity of the 
nerv'e is assured, nature can be relied on to restore function 
provided that the tension on the nerve is not ahnonnal and 
compression by new tissue is not superimposed in the process 
of repair. Good and gentle adjustment of the bony frag- 
ments largely insures against the nerve being kept on the 
stretch continuously. The complication of callus com- 
pression cannot he specially guarded against. If parfi.nl 
recover}' of a primary paralysis is followed by a recurrence 
of the paraly.sis during callus formation wc should then h.nvc 
to turn our attention to the consideration of it as a case of 
sccondarj' paralysis. 
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Secondary paralyses of the muscnlosplral embrace the 
larger number of cases. A partial and moderate paralysis 
not increasing and with a partial reaction of degeneration 
offers- the best chance for restoration of the nerye without 
operation. Again, if a stage of improvement sets in it would 
be wise not to interfere surgically but try to cause absorption 
of the callus and cicatrix by massage and electricity so as 
to free the nerve (Neugebauer). 

Increasing paralysis, however, especially if it becomes com- 
plete, justifies surgical exploration — or rather demands it. 
Moreover, a condition of paralysis that is stationary would 
indicate operation. 

In primary cases a divided nerve is to be sutured; if any 
condition is found that keeps the nerve on a stretch, read- 
justment of the bone fragments is indicated; if the nerve 
is caught between bony surfaces * it is to be made free; and 
impaling splinters should be removed. Resection of the 
humerus may be necessary to approximate nerve ends; but 
Blenke condemns the method of Hoffa — an oblique osteotomy 
— as two points are thus presented at which callus may injure 
the nerve. Ollier separated the periosteum to avoid new callus 
in one case. In all cases a proper bed for the nerve must 
be provided. 

The secondary cases have received more attention by in- 
genious operators in their efforts to prevent ‘ repetition of 
compression. In most cases a clear channel is, to be sure, 
made for the nerve by simply removing compressing tissue. 
Latterly, however, the nerve has been further safeguarded 
by adjusting soft tissues, muscle, fat, or fasciae about the 
neiwe in such a way as to render impossible recurrent callus 
enclosure and pressure. 

Just what the detailed operative procedure in both primary 
and secondary paralyses will be cannot be determined before- 
hand unless the operator obtains an accurate conception of the 
pathological conditions. 

* Pseudarthrosis due to retention of the nerve between the fractured 
ends of the bone has been observed by Blenke. 
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In an analysis of the Massachusetts General Hospital cases 
the following facts are of importance. 

There is a total of ii cases in which the end results are 
known. The important facts in these cases are tabulated in 
Table I. In Table II are placed the same cases showing the 
time that elapsed between the date of operation and the ac- 
cident and between the date of operation and the last observa- 
tion of the patient together with the functional result recorded 
at the last examination. 

TABLE IL 


Cases of musoulospiral paralysis, Massachusetts General Hospital Clinic. Tabulated 
according to time elapsed. 


1^0. 

Date 

of accident. 

Date 

of operation. 

Interval 

between 

accident 

and 

Result 

and date of last observation. 

Interval 

behveon 

oper. 

andfinal 




operation. 


observ. 

1 

May 1, 1901... 

September 21, 1901 

434 mos. 

Sept., 1902. No wrist-drop. Improving. 

1 year 

2 

Deo. 16, 1896 . . 

May 22, 1897 

! 6 mos. 

December, 1906. Excellent result 

9 years 

3 

January, 1903 

April 7, 1903 

3 mos. 


! 5 years 

1 year 

7 years 

4 

Oct. 11, 1905 . . 

January 18, 1906 . . 

3 mos. 

1 January, 1907. 'Perfect result 

6 

August 5, 1897 

(1) July, 1900 i 

(2) August, 1900 . . 

(3) July, 1901 

8 years 

1907. Good functional result. Move- 
ments about half normal. 

0 

April, 1900 .... 

July, 1900 

3 mos. 

October, 1903, No improvement 

^ 3 years 

7 

July, 1893 

Dec., 1*93, bone . . 
Feb.. 1895, nerve 
Feb., 1899. bone 
Feb., 1907, bone 

1 year, 7 
mos. 

February, 1907. Marked wrist-drop.. . 

12 yts, 

1 

i 

8 

Hov. 27, 1905. . 

December 16, 1905 

3 weeks 

Dec., 1906. Perfect functional result. 

lyear 

9 

October, 1890 . 

February 21, 1891 

4 mos. 

April, 1907. Wrist-drop complete 

16 yts. 

10 

Xov., 1889 . . . . 

June, 1890 

7 mos. 

3 weeks 

December, 1906. Fair result. Exten- 
sion of wrist possible. 

November 22, 1900. Perfect result, ex- 
cept extension of thumb. 

16 yrs. 

1 year, 
7 mos. 

U 

March 2, 1899 

Aprh 27, 1899 


Eight cases of the 1 1 have no wrist drop at present. Three 
cases showed no improvement in the nerve function following 
operative interference. 

Of these 3 cases, i died three years following suture of 
t e nerve, showing no improvement in the nerve function; 
another (see photograph of Case VII, Figure 6) has had 
three unsuccessful operations for ununited fracture of the 
umerus at intervals of six to eight years ; the third case had 
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at the first operation the nerve freed, resected and sutured, and 
at tlie second operation tlie bone shortened by resection, 
nerve, found bulbous, resected and sutured. After i6 years 
there is no return of function in the nerve. 

Eight of these cases were badly injured. The trauma was 
very severe; the arm was caught in the shafting or the belt 
of an engine, or had received a gunshot wound, or was crusi-.cd 
by machiner)'. Most all the cases were operated upon some 
three or four months followu'ng the accident. The longest in* 
terval between accident and operation was three years. Thi.c 
case recovered functional usefulness and the musculo.spiral 
supply. Improvement in these cases was first noted si.K months 
to one year following tlie operation. 


SUMMARY. 


1. Musculospiral paralysis occurs in from 4 to 8 per cent, 
of cases of fracture of the humerus. 

2. Fracture of the middle third of the humerus is the 
fracture most commonly complicated by musculospiral 
paralysis. 

3. Fracture of the humerus at any age may be associated 
witli musculospiral paralysis. 

4. Musculospiral paralysis is primary' if it dates from the 
accident and it is secondary' if it is subsequent to the accident. 

5. Primary paralysis of the musculospiral nerve indicate.*^ 
a more severe injury to the ncr\'C than docs secondary 
paralysis. 

6. The diagnosis of the exact patiiologica! condition of tlsc 


musculospiral nerve following trauma to it is of the grc.atcs! 
importance and is difficult to determine. 

7. Progressive impainnent of function or .<^t.a*!or:ar}' 
paralysis of the musculospiral ncn-c complicating iracturc nt 
the humerus justifies and may demand opcnation. 

8. Operation means the release of the ncn’C from com- 
pression or tension and often resection and s'utnrc, ano 
guarding against recurrent compression or stretching. 


9. A late suture (months after Oic injury) is .attende 
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technical operative difficulties not present in an early suture 
(soon after the injury). 

10. Resection of the humerus to allow of approximation of 
the divided ends of the musculospiral nerve is a good pro- 
cedure (Allis, Philadelphia) but not until nerve suture a dis- 
tance has first been carefully employed. 

11. Electrical reactions cannot detennine the pathological 
condition. They are of value in determining the course of 
events. 

12. The prognosis after operation is good; the earlier a 
necessary operation is done the speedier the cure. 

13. Exercise of paralyzed muscles by electric stimulation 
(galvanism) is helpful. 

14. Sensory symptoms are variable ; in general the sensory 
sjmiptoms have no relation to the degree of motor loss. 
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NOTE ON PARTIAL NEPHRECTOMY. 

BY GILBERT BARLING, M.B., F.R.C.S., 

OF BIRMINGHAM, ENGLAND, 

Surgeon to the Birmingham General Hospital. 

The operation for partial nephrectomy is so rarely possible 
that a single instance seems worthy of record. 

I published my nephrectomies, numbering 39 in the ten 
years which terminated March, 1907,^ and since that time I 
have probably done some 12 others; but this is my first par- 
tial removal of the kidney. Twice I have been inclined to 
attempt it, but on second thought have resorted to the complete 
removal of the organ. One of those cases in which partial 
nephrectomy was tempting, was a hypernephroma of small 
size limited to the lower end of the kidney. This has already 
been published with an illustration in the Annals of Surgery, 
vol. xliii, 1906. Although the whole kidney was removed, a 
local recurrence occurred in about a year, — a recurrence which 
I should undoubtedly have credited to mistake of my own if I 
had performed a partial removal of the kidney. Another 
case, one of tuberculosis of the kidney, also offered a pit-fall. 
There was a perfectly circumscribed cold abscess about the 
middle of the external border and apparently well shut off 
from the pelvis. It would have been very easy to take a wedge 
out of the middle of the kidney, but I have always felt unfavor- 
ably inclined to partial operations for tubercular disease in an 
organ like the kidney, and therefore followed my usual rule 
of complete nephrectomy, which was shown on the examination 
of the specimen to be fully justified by the fact that infection 
of the pelvis and the ureter already existed. 

The details of the present case are as follows; 

J. M., female, aged 35, was admitted to the General Hospital 
under my care on January 10, 1909, complaining of pain in the 
left loin. She had suffered for the last four years from attacks 
of pain in the same position at interv als of three to four months, 

* British Medical Journal, July 13, 1907. 
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the pain starting about the level of the left iliac crest and shoolini:; 
upwards as far as the lower ribs. It was of a sharp stabbing 
nature, generally lasted for some days, and was worse when 
the patient \vas up and about than when she was lying in bed. 
The patient felt sick with the pain, but did not vomit' There was 
no pain on micturition, or any marked frequency in the day, but 
she used to get up twice in the night. Examination of the urine 
showed the presence of pus in considerable and of blood in 
very slight quantities; the amount of urea was generally about 
300 grains or rather less ; no tubercle bacilli could be detected. 

On palpation the patient was tender over the lower part of the 
left kidney. Muscular rigidity was marked, so that it was im- 
possible to say with certainty whether the organ could be felt; 
but it was thought that the lower pole could be palpated and that 
it was enlarged. 

On cystoscopic examination the right ureter was found to be 
normal. On the left side a normal ureter was found in the nor- 
mal position, functionating healthily. A second ureteral orifice 
was then discovered further outwards on the left ureteral bar. 
This was much larger than the left orifice first mentioned, was 
very patulous, and no efflux was discovered from it. An attempt 
to catheterize the ureter unfortunately failed, as the only catheters 
available were too large to be passed down the particular cyslo- 
scope in use. 

The patient was now given a general anaesthetic and the left 
kidney exposed through the loin by the usual oblique incision. 
Dense matting fixed the lower half of the kidney, and it was with 
great difficulty that it was brought down into view. It pre.'^ented 
the appearance shown in Figure i. The upper portion of the 
organ, exactly two-thirds of it, was unvisually firm in consistence 
but otherwise apparently quite healthy ; the lower third was in .a 
condition of complete sacculation and presented a ycliowish-wlutc 
color in contrast to the brownish-red of the upper healthy por- 
tion. The pelvis of this lower third was much dilatc<l, as 'va« the 
ureter also (to the size of a No. 14 E catheter). No stone could 
be detected in the pelvis or ureter. The latter v.a'= intreforc 
opened and a bougie passed easily into tlic bladcicr. sliowing the 
absence of stone or stricture. After considerable sc.arch, the sec- 
ond ureter was found clinging closely by dense .“dntsion'; to the 
diseased ureter and dilated pelvis. Much trouble w.as repured 
to separate the two, and it was feared that tlic nutrition of the 
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healthy ureter might have been damaged. The dilated ureter 
was now clamped and divided. A clamp was next placed on the 
vessels of the kidney and the lower third of the kidney excised. 
Lest any renal tissue should be left on the truncated lower end of 
the upper healthy portion, that end was carefully curetted with 
a Volkmann spoon, and the end was whipped over with a con- 
tinuous catgut suture. The clamp was now removed frpm the 
vessels ; very little bleeding occurred. The remaining portion of 
kidney was returned into the loin and the wound closed except 
for a drainage opening. 

Shock after the operation was extremely marked, much more 
so than in an ordinary case of nephrectomy for a pyonephrosis. 


Fto. I. 



This was due probably in part to the difficulty of stripping out the 
kidney in the first instance and probably to some extent also to 
the rather prolonged nature of the operation which occupied 
much more time than an ordinary nephrectomy. 

The patient’s recovery was interrupted by a slight febrile dis- 
turbance on the ninth day, two days after the drainage tube 
was taken out, and was probably due to some little leakage from 
the cutting out of the continuous catgut suture. There was at this 
time a little hasmaturia. The patient is now quite well in all 
respects. 

The removed portion contained pus and showed a single 
cavity continuous with the dilated pelvis. Renal tissue was 
almost completely absent and a section of the walls of the sac 
failed to find evidence of tubercular infection. 



PARTIAL RESECTION OF THE BLADDER FOR 
MALIGNANT TUMOR BY THE TRANS- 
PERITONEAL ROUTE. 


By ALEXANDER PRIMROSE, M.B., C.M.(Edln.), M.R.C.S.{Er.!:.}. 

OF TOKONTO, CANADA, 

Associate Professor of Clinical Surccr>". University of Torotito; Santroa, 
Toronto General Hospital. 


The treatment of new growths in the urinary bladder ha-' 
not been satisfactor)'. This remark applies not only to malig- 
nant growths, but also to the so-called beni^i ones. Of tlie 
latter it is commonly believed that there is a tendency for 
simple growth in the bladder to take on malignant cliarac- 


teristics. 

The statistics published by Watson ^ indicate with sunicient 
force the unsatisfactory results of operative treatment. W at- 
son studied 653 cases (243 benign, 410 malignant). T!ic=c 
had been under the care of different surgeons. He had found 
that where a more or less radical operation had hcc.i jK' 
formed for papilloma and myoma, 34 P=r cent, only were free 
from recurrence at the end of one year. After simd.ar treat- 
ment for carcinoma only 28 per cent, were free from recur- 
rence at the end of a year. He further holds that if operative 
deaths and rapid recurrences arc considered together mmcr 
the head of “ operative failures,” such failures have apptatcf. 
in 28.06 per cent, of benign and 46 per cent, of carcmoma'.ou • 

tumors. . , , ; 

Numerous methods have been adopted tor t he rcmo’.r. of 

bladder growths. Operative cystoscopy with 
snare or galvanocautcry has been emp<o\cf o» 

The writer had an opportunity of seeing a-^pc., c i ^ 

ing the past summer, operate upon a groi.* 1 m t f.,...!. 

means of the cystoscope. He was 
the bladder of a man 72 ycar.s ot age i 
plished piecemeal, a small portion of t le 
every few days by a wire snare. Casper ■ 


T( c 


cNplainfi t!;.",': 
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man had patience and sufficient time at his disposal, he ap- 
proved of this method of operating rather than that of supra- 
pubic cystotomy in a man of his age. Perhaps Casper’s atti- 
tude towards this patient may be explained by the conclusions 
to which he has arrived as published in his book on “ Genito- 
urinary Diseases,” where he states that “patients do better 
and live longer without than with operation.” ^ 

From time to time tumors of the bladder have been attacked 
by suprapubic cystotomy. On exposing the tumor it has been 
removed by free dissection, the use of the galvanocautery, the 
emplo)nnent of a wire snare, or a combination of these 
methods. In some cases X-ray treatment through the bladder 
opening has been suggested. In the suprapubic operation, as 
carried out in the past, two main dangers are emphasized by 
those who have operated along these lines. The first of these 
dangers is infection of the prevesical cellular tissue (Retzius’s 
space) ; the second is infection of the peritoneal cavity. Curi- 
ously enough, until within the last few years surgeons have 
dreaded the opening of the peritoneum in operations on tlie 
bladder rather than the disturbance of the prevesical space. 
The writer is firmly convinced that this attitude is entirely 
erroneous, and from his experience would be inclined to state 
that the opening up of the prevesical cellular tissue is a very 
much more frequent cause of serious complications in bladder 
surgery than is the opening of the peritoneal sac. Infection 
in the prevesical space is an exceedingly serious complication, 
particularly in old people with atheromatous vessels. Fur- 
ther, it is much easier to prevent infection of the peritoneum 
when the bladder is opened by the transperitoneal method than 
it is to prevent infection of the prevesical space when that is 
widely exposed during operative procedures upon the bladder. 
My paper deals with a case of carcinoma at the base of the 
bladder. For this condition, in which the treatment hitherto 
has been so eminently unsatisfactory, total extirpation of the 
bladder has been advocated of late years. Rovsing of Copen- 
hagen recently reports ^ before the German Association of 
Surgeons three cases in which he performed this operation. 
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By this method the bladder is removed through a suprapubic 
wound and the ureters arc carried out into the loin through the 
space of Petit, where subsequently the urine is dischartred. 
He has succeeded in performing this operation without wound- 
ing the peritoneum. The first patient, 34 years of age, was 
still alive and well when he reported the case eleven months 
afterwards. The second, a man of 67 years of age, died on 
the eighth day after the operation ; the third, a man aged 57, 
was alive at the time his case was reported, four weeks after 
operation. Mayo has advocated the transplanting of the ure- 
ters into the rectum in such cases. Paroliks transplants the 
ureters into the vagina in the female and Sonnenherg carries 
them into the urethra. 

Berg,^ in the Annals of Surgery, September, 1904, pro- 
poses the removal of the bladder by the transpcritoncal met* od. 
After opening the abdomen the peritoneum of the pelvic floor 
is divided straight across. Each ureter is traced down to the 
bladder and the tumor is removed. The ureters arc trans- 
planted into the healthy part of the bladder if they have been 
involved in the growth. Further, any lymph-glands which 
may be involved are dissected out from beneath the peritoneum 
in the pelvis. Drainage is provided through the pelvic floor 
into the vagina in the female or between the prostate and rec- 
tum in the male. The bladder is sutured and tiie peritoneum 
is closed over the pelvic floor and the abdomen closed without 
drainage, Harrington ” has reported a case of chronic disease 
of the bladder treated by the transpcritoncal incision. 

An important contribution to the subject of the removal of 
tumors of the bladder has been made by Chas. H. 'dayo. He 
has described a simple and efficient means of operating upon 
these cases by the transpcritoneal route. The nhdo.’ucn is 
opened above the pubes and the bladder opened by a vertical 
incision through its peritoneal covering. The tumor is re- 
moved and subsequently the wound in the bladder is .cjj'urcJ. 
Five cases have been operated upon for papdlomatous gro.. t.!> 
without mortality; three of these tumors were cardnonuuor.r. 
and the others benign.® 
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The following case was operated upon by me on the 17th 
of January last and the operative procedure as described by 
Mayo with but slight modification was carried out. The fol- 
lowing is a history of the case : 

J. W., aged 48 years, was admitted to the Toronto General 
Hospital under my care on January 15 with a history that three 
months previously his symptoms of trouble in the bladder began. 
This consisted in frequency of micturition, pain, and hematuria. 
He went from bad to worse, until finally on admission his con- 
dition was almost desperate. The urgency of the case consisted 
chiefly in the fact that he had not only lost a very large quantity 
of blood and was profoundly anjemic, but the blood had collected 
in the bladder and had produced retention, so that he was suffer- 
ing great pain. On admission the bladder was found distended 
to the umbilicus. On passing a catheter blood-clots and urine 
were drawn off with great difficulty, but it was possible to relieve 
his distress to a considerable extent by this means, and it was 
hoped that, within the course of a few days, one could improve 
the local condition before operating. Rectal examination showed 
a tumor-like mass in the left wall of the bladder, palpation of 
which caused the patient much pain. No enlargement of the 
prostate gland could be detected, ^¥ith a silver catheter in the 
urethra thickening was very marked on the left side of the 
bladder in the region of the seminal vesicle. When seen on 
Sunday afternoon, two da)'^s after admission, the bladder was 
again greatly distended and the patient was suffering intensely. 
He had broken out in a cold perspiration and he was loud in his 
expression of the wish that death would relieve his sufferings. 
Operation was immediately undertaken for his relief and the 
following procedure was carried out. 

The patient was anesthetized and placed in the high Trendel- 
enberg position. An incision was made in the middle line from 
the pubis to an inch and a half above the umbilicus. On opening 
the peritoneum it was found that the bladder was distended very 
markedly, so that the prevesical fold of peritoneum was fully 
two inches above the pubic bone. Several long strips of gauze 
were placed in position in such fashion that the abdominal viscera 
were excluded from the pelvis and thoroughly protected. The 
bladder was then incised through the peritoneum by a vertical 
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incision on its posterior surface three inches long^. It contained 
blood-clot of the color and consistence of red currant jelly. There 
was no urine distinguishable from this mass, save a small amount 
of port-wine-colored fluid (perhaps two ounces) which lay in 
the bottom of the bladder. A portion of the blood-clot was lifted 
out by the hand and the remainder by a sterile tablespoon, and 
thus the bladder was emptied. The inner wall was now inspected 
and a tumor was observ'cd on the floor of the bladder, .‘:ituaicd on 
the left-hand side, forming a patch about 7 cm. in diameter. On 
close inspection it was found that the ureter entered the lower 
portion of this mass, the margin of the tumor extending i cn. 
beyond the mouth of the ureter towards the prostate. Th.e riglu 
margin of the tumor svas about l cm. from the middle line. Tlie 
incision in the posterior wall of the bladder was c.':tcndcd down 
to within a centimetre of the tumor, and then ibc whole thicV.ness 
of the bladder wall,' including the peritoneal coat, was cut through 
to the left and right of the tumor at a distance of i cm. from its 
margin. It was now found that the lowest portion of tV.c tmuor 
lay below and anterior to the line of reflection of the peritoneum 
on the posterior wall of the bladder; consequently, in order to 
reach that portion, the peritoneum was divided transvcr.'cly 
about 2 cm. above the lowest point of Douglas’s pouch. The 
left ureter was recognized through the peritoneum, and v.'.as 
subsequently found as it passed into the tumor mass anterior to 
the peritoneum. It was found to be dilated sufhcicntly to admit 
a structure the size of an ordinary lead pencil. 

The vas deferens was obscnxd passing over tl;c ureter 
towards the middle line. The mucous membrane was now jlividtd 
by means of the scalpel 1 cm. below and anterior to the tumor, 
this incision being carried in a curved direction so as to divide 
the mucosa r cm. from the lower margin of the tumor mars. 
The tumor was thus completely separated from its connection-^ 
and was pulled up out of its bed with the ureter still attarV.ed to 
it. The ureter was now divided tran-vcrscly i cm. from llx 


point of its entrance into the tumor mass. On inspection, 
bed from which the tumor had been cnuclc.atcd wa- form 
consist of the floor of the pelvis, in which the fibres of tr.e kv 
ani were exposed. 

The ureter was first of .all secured by stitching it to the 
of the bladder as it passed through bcnc.ath th.c pcriton.cum. 
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extremity of the ureter was carefully stitched to the mucous lining 
of the bladder at a point where the cut in the mucosa had been 
brought together by three or four interrupted catgut stitches. 
It was thought wise not to attempt complete closure of the 
mucosa where the enucleation of the tumor had left a bare area 
in the floor of the pelvis. A raw surface in this locality was 
consequently left which measured perhaps 4 cm. in diameter. 
The bladder was now closed towards the peritoneum by a series 
of No. 2 sterile catgut stitches, the Connell stitch being used, 
beginning at the bottom of Douglas’s pouch and extending all 
the way on the posterior surface of the bladder to the prevesical 
fold above. A very successful turning in of the edges was thus 
accomplished. This closure was supplemented by sterile linen 
thread. No. i, from the bottom of Douglas’s pouch to the pre- 
vesical fold carried as a continuous Lembert suture. 

Douglas’s pouch was now swabbed out ‘ with some warm 
normal saline solution. The strips of gauze were removed and 
the abdominal wound closed. A large-sized rubber catheter was 
left in the urethra for the purpose of draining the bladder. The 
laparotomy wound was closed by No. i catgut in the peritoneum, 
and then by a series of interrupted silkworm gut sutures, the skin 
edges being approximated by horse-hair. 

The patient made an excellent recovery from the operation. 
He lost all his pain and distress and passed water freely by the 
urethra. There was very little hsematuria and he was soon able 
to leave the hospital completely relieved. 

The case which T have reported illustrates well the possi- 
bilities of relief in this serious class of bladder affections. It 
is somewhat remarkable that the definite procedure which was 
adopted in this case has not long ago been suggested when so 
much advance has been made in recent years in the treatment 
of surgical conditions within the peritoneal cavity. I close 
this paper with the suggestion that in all probability the future 
will show that it is much less dangerous to approach the 
bladder in such cases through the peritoneum than by opening 
up the prevesical space of cellular tissue. It is possible that 
ere long the prostate gland may be attacked by the transperi- 
toneal method. The question may well be asked : Why not 



remove growthe from the hledder and subEG- 
quently cloee the opening by hrlnging the 
serous surfacee in contact after the man- 
ner adopted in connection with tumorn of 
the intestinal tract, or for surgical con- 
ditions ip other viscera ? \Yith proper. 
precadtiff/iB one may readily heliWe that 
the opening of the bladder through the 
peritoneum is not nearly as lihely to re- 
sult in peritonitis as is the open.ing of 
the bowel through its serous coat. 
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Acute Haemorrhagic Pancreatitis 


Report of a cace BUbjected to operation 
terminating in recoveryo 

By James H.Judd.-l.D, 
of Honolulu, HR7?aii,j 


Hrs.H, veare of age, German, was seon 
at the Queen’ s Hospital, August 26, 1908, in 
consultation \7ith i)r.W.h. Moors. The foilor- 
ing history v/as obtained; Pour years ago 
she suffered from a severe attack of *'in- 
digestion” lasting for four dnyc<, The at- 
tack was characterised by vomiting, consti- 
pation and severe pain in the upper abdomen, 
Six rronths ago \7hlle in Her? York City,cho 
had an attack of renal colic followed by 
the pascage of several small stoneSo She 
had been troubled with constipation for 
years and was in the habit of taking pillSo 
Present history: The dny nreviouo to 
her admission to the hospital she had eaten 
a hearty supper, consisting of fried pork 
ohopo,and in the morning had taken some 
aperient pills and had followed with oomo 
fruit salts o Shortly ofter-verdo severe, 
knife-like pain commenced in the cpigop- 
trium, and the jjatient was so prostnted 
that she could hardly get to bedc Vomitini* 
then began and persisted. The pain tended 
towards paroxysmal, was increased on rare- 
ment and was only portly relieved by enn- 
dynea and heat to the abdomen^ T?‘erc rno 
considerable prostration, win c?; vno combated 
by hypodermic stimulation and heat, Tne 
bowels had not moved, although aeverni^on^*- 
mata containing ox-gall a-d I'dvpev.tir 


been given. 


The 


e.* 

patient 


wan then moved 




the hospital and seen by me about thir- 
ty hours after the onset of the attacht 
S^sical Ex' ami nation: This showed a 
small woman of 106 pounds, with facial ex- 
pression of prostation and sufferiny^ The 
patient laid with her kneoe drawn up and 
complained blttej'ly of the pain in the 
epigastrium, Temperattxre 99t.4; pulse 90, 
small and feeble* respiration 26o There 
was no jaundice. Heart and lungs negative. 
The abdomen was somewha.t distended o There 
v7as- considerable muscular rig5 dity and ten- 
derness on palpation, most marhed to the 
right of the umbilicuo. The percussion note 
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was tympanitic with slight dulncss in the fiank and liver dulness 
not obliterated. Pelvic examination was negative. Vomitus 
consisted of dark bilious fluid mixed with mucus. 

Urinalysis : Yellow, acid, 1.024, no albumin or sugar. Micro- 
scopical e.xamination negative. Cammidge test was not nilemptc-ri. 
Leucocji:e count showed 25,000 white cells. No diftcrcntial count 
was made. 


Immediate laparotomy was advised and undertaken. 

Operation ; Anaesthetic, chloroform. In order to insure that 
the appendix was not at fault, incision was made over that organ. 
On incising the peritoneum considerable blood-stained fluid was 
met with and the peritoneum, both parietal and visceral, w.a*; 
-acutely inflamed. The appendix showed the gross evidences of 
a chronic inflammatory process plus the general congc.'^tion. .and 
was removed. This incision was then closed and an epigastric 
incision in the middle line was made. Blood-stained fiuitl 
and inflamed peritoneum were encountered, Tiic gastrohcpatic 
omentum showed the characteristic areas of fat necrosis resem- 
bling spots of candle grease. The lesser omentum was very 
friable and was easily tom through. This disclosed the lesser 
sac partially filled with bloody scrum, and the pancreas enlarged, 
swollen, soft and purplish in color. An opening was m.ade into 
the head of the pancreas with a blunt instrument and a cigarette 
drain inserted leading out above the stomach through the gastro- 
liepatic omentum. The gall-bladder and ducts showed no stones 


and were apparently in normal condition. The wound was ll'.en 
closed, except for the space occupied by the drain, and annth.ct 
drain inserted through a suprapubic slab wound. Use patient 
was put to bed with the head of the bed raised .and w.as given 
normal saline solution per rectum. Steady improvement :o!lo'.ve<l 
the operation. There was considerable drainage of .i t!:in, hli>or!y 
fluid for the first twenty-four hours, which rapidly dirninitlicd 
and by the third day drainage had practically ctM^^ed. The tem- 
perature reached 101.4 on the second day, .and w.as elevated c-n.- 
to two degrees for twelve d.ays, after which tune it rer.iy-ir,:.: 
normal. The pain continued, although of less inteinty.^for three 
days and required several hypodermics o: morphine. T.he ' 
moved voluntarily on the fourth day. foHov.cu lr< .■ p- ^ 
diarrhoea for scvcr.al days. Convalescence v.',ac ts.er. 
and the patient returned home during the soun.". 
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the operation, nine months ago, she has enjoyed good health and 
at the present time is in splendid condition. 

Considering briefly the etiology, gall-stones and septicsemic 
infections being excluded, infection from the duodenum would 
seem to be the most likely etiological factor. Whether any credit 
may be given to a poorly digested quantity of pork chops, fol- 
lowed by a number of cathartic pills, is open to doubt. 

According to the patient, the previous attack four years ago 
was similar in its symptoms, except in their severity. This brings 
up the question of the responsibility of small hemorrhages occur- 
ring in the gland, with spontaneous recovery and not recognized 
as such. 

The characteristic description as given by Fitz in 1889, 
and not improved upon since, is a valuable one to have in mind. 
“ Sudden, severe, often intense epigastric pain without obvious 
cause, in most cases followed by nausea, vomiting, sensitive- 
ness and tympanitic swelling of the epigastrium. There is 
prostration, often extreme, frequent collapse, low fever and a 
feeble pulse.” 

The question as to whether the hemorrhage precedes the 
inflammation, or whether the inflammation precedes the hemor- 
rhage, could not be settled in this case. According to the 
descriptions as set forth in Mayo Robson’s admirable work, 
entitled '' The Pancreas : Its Surgery and Pathology,” the 
case may be regarded as of the ultra-acute variet)'', in which 
the hemorrhage precedes the inflammation. 

Cyanosis of the face and a general lividity of the skin 
noted by Halsted, Jacobson, Moynihan and others was not 
present in this case. 

The condition being such a rare one, the diagnosis will 
seldom be made on the surgeon’s first case. The persistent 
vomiting and constipation suggested intestinal obstruction, but 
the severity of the pain and the lack of any fecal odor were 
against it. Perforation of a gastric or duodenal ulcer was 
discredited by the lack of any preliminary history indicating 
such a condition. The presence of liver dulness was also 
against it. Perforative appendicitis was suspected, as tlie 
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point of gjeatest tenderness was to tlie right of the umbilicu.'^, 
but the excruciating pain and absolute con.'^tipation were 
arguments against it. 

The important point in treatment is, as ^loynihan succintly 
says, “ the surgeon will feel that some acute catastrophe has 
occurred in the abdomen and that in operation alone lies the 
hope of relief." 

The mortality is high. According to Mikulicz’s much 
quoted statistics (Annals of Surgery, May, 1903), there 
were on record 75 operations for acute pancreatitis, with 29 
deaths. Later compiled statistics will probably show a larger 
percentage of recoveries. 


PANCREATO-ENTEROSTOMY AND 
PANCREATECTOMY. 


A PRELIiriNARy REPORT. 

BY ROBERT C. COFFEY, M.D., 

OF PORTLAND, OREGON. 

Food is prepared for appropriation almost exclusively by 
derivatives of the primitive foregut (the stomach, liver and 
pancreas). The upper portion of the primitive foregut lies 
between the layers of the partition of the primitive body 
cavity which extends anteroposteriorly. That portion of 
the partition in front of the foregut is called anterior meso- 
gastrium, while that lying behind the primitive foregut is 
called posterior mesogastrium. Early in fetal life a bud 
projects off from the primitive tract between the layers of 
the anterior mesogastrium and forms the liver and bile tracts. 
Another bud which is supplemented by a secondary one, 
projects from the primitive alimentary tract backwards between 
the layers of the posterior mesogastrium, and after blending 
form the pancreas and pancreatic ducts, the chief of which 
empties into the alimentary canal through a common opening 
with the liver duct. The stomach, representing the upper 
expanded portion of the primitive foregut, always remains 
between these two layers of membrane which becomes peri- 
toneum, therefore is surrounded on all sides by a peritoneal 
coat. The liver with gall-bladder develops between the layers 
of the anterior mesogastrium and therefore is always covered 
with peritoneum. During the process of intestinal rotation 
which occurs in fetal development, the pancreas and second 
and third portions of the duodenum are thrown out of the 
peritoneal cavity. 

As surgery becomes a more definite science we are learn- 
ing that the peritoneum is an essential in almost all abdominal 
surgery, and in addition to forming a smooth covering and 
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strong support it has another function equally iinportnnt ; 
namely, that it throws out exudate when injured, wltich serves 
a purpose similar to the callus thrown out iti the repair of 
broken bone. This exudate penetrates the adjacent tissues 
for some distance around. In the course of a few day.s the 
exudate or "callus" becomes organized. The bulk of the 
exudate is soon absorbed, leaving the firmer elements, so that 
the repair is soon complete and the broken surface covered! 
by a new and smooth peritoneum. 

The gall-bladder, which is a part of the hepatic structure 
ordinarily used for surgical purposes becau.‘:c of its conveni- 
ence and peritoneal covering, and the stomach, have l>ccn 
conquered by the surgeon and brought into the actual and 
legitimate domain of surgery, while the pancreas remains 
technically almost a stranger to the surgeon. Many reasons 
have been given for this, but to the mind of the writer the one 
most plausible is based on the premise that the fundamental 
defect in the pancreas, as far as surgical work is conccriwd. 
is that it is devoid of peritoneum, and it was with this pritt- 
ciple in view that experiments were begun some months ago. 

The fat-splitting ferment of the pancreatic juice has been 
the terror of surgeons up to date, but in a clo.ee study of results 
which have been obtained by experimenters, we fail to find any 
positive evidence that even pancreatic juice will penetrate peri- 
toneum to a serious extent. The fat-splitting ferment seems 
to travel in the planes of the areolar connective tissues, outsulc 
the peritoneum; therefore it proves serious because of the 
anatomical position of the pancreas, but not so serious as the 
contents of the intestinal canal would l>c by escaping in the 


same neighborhood. So it seems that the principal danger 
of pancreatic juice in surgery is not tiint it is so vindent itself, 
but because it escapes into the retroperitonen! sat. Conse- 
quently, the principal problem was to provide unbroken peri- 
toneum with which to surround the part of the pancre.i- 


participating in the formation of the operative fielo 
methods were considered as being applicable to the si 


I v:o 
r.tlon. 


First, implantation of the cut end of the rernnitung pe. 




ROBERT C. COFFEY. 


1240 

into the intestine, using the peritoneum of the intestinal wall 
to make the union. Second, a direct implantation of the duct 
into the intestinal wall and fastening a collar of omentum 
around the duct and pancreas at the point of intended union. 
The first method seemed much the better and was used 
exclusively in the first series of operations reported below. 
The first attempt was to implant the cut end of the pancreas 
into the side of the intestine, which proved to be impractical. 
The next thought was to invert a cut end of the intestine and 
implant it there. This was done in two instances, but the post- 
mortem showed that the end was too small, as it constricted 
the end of the pancreas, causing its death. (There might, how- 
ever, be conditions in which this would be a suitable method, 
in which cases it would be ideal.) After considering the 
anatomy of the intestine it was thought feasible to throw the 
lumen of two intestines into one by using a loop and thus give 
ample room for implanting the pancreas. The perfected 
technic resulting from the experiences of the two series of 
operations reported below, and which is recommended for use, 
is illustrated by Figs, i to 12 and may be described as follows : 

First, pick up a loop of intestine, preferably jejunum, 
using care that mesentery at the point is long enough to reach 
the pancreas with ease. Clamp both arms of the loop with 
a rubber-covered stomach clamp, leaving the loop three or 
four inches long. Suture the intestines together with con- 
tinuous Lerabert suture near the mesenteric edge to a point 
near the clamp. Grasp the thread with a forceps at this 
point and hold till all other steps of the operation are com- 
plete (Fig. I, C. i). 

Second, with knife or scissors open the intestine around 
the loop (Fig. 2), (indicated by dotted line in Fig. i) one- 

fourth inch from line of suture, thus cutting the two intestines 
into one. 

Third, with through-and-through continuous suture begin- 
ning inside (Fig. 2, C. 2) and continuing around (Fig. 3, C. 2) 
close the loop, leaving but a single lumen. Stop when the 
end resembles the cut end of a single intestine, and tie knot. 
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leaving tlie suture long (Fig. 4) to be used later ns n traction 
or inversion suture (Fig. 5). 

Fourth, pass four or more traction or inversion loop; 
through the edge of the intestine (Fig. 4). 

Fiftli tliread the two ends of each traction suture, 
also the single end of C, 2, through large eyed r.ccdics, r.r.d 
pass them into the lumen and out through the wall of the 
intestine one and one-half, to two inches back of tlic cut edge 
S)* pulling on these sutures the intestine is j>er- 
fectly inverted when the traction sutures arc caught by iorccj>.; 
to maintain inversion, and thus keep a dean field (Fig, 7), 
while the operation progresses. 

Sixth, with the back of a scalpel, strip the pancreatic ti.'jsue 
irom the duct and vessels, ligate tlie vesseks, .split the duct .and 
cut it so as to leave one quarter to one half an inch protruding 
beyond the pancreatic tissue (Figs. 6 and 7). 

Seventh, complete the required operation on the pancrca.-; 
and pass a quilt suture (using a needle on each end os the 
thread preferably) from each side of the pancrc.as at a point 
near tisc end to be implanted. These sulnros arc to be u.'cd as 
traction sutures in pulling the pancreas into the lumen of tlie 
inverted gut (Fig, 7). Owing to tlie friability and the serious- 
ness of tearing it during the operation it is ncccssasy to avoid 
traction on the sutures which arc to fasten the pancreas to 
the peritoneum of the intestine. Therefore it is ivcl! 10 p.is.'E 
four or more sutures, which include a bite of the paurrear- 
and a corresponding bite of the intestine, grasping hotli ends 
of each suture with forceps as it is placed, to avoid cnt.nngk- 
ment (Fig. 7). Tlicsc sutures arc designated posterior pan- 
creatic sutures (F. F. 51.). Now thread all the pancrc.iric 
traction sutures into a large-eyed needle .and pass *!;c nctsilc 
into the lumen well alx)vc the inverted edge and out t’iirot;g!j 


the intestinal wall near the line of sutures so the 
tinuous Lembert suture (C. i) will cover ih.c liolc. 
tion on these sutures draw the end of the fcitjcrca 


fin.al con- 
By trric- 
s into she 


lumen until the corrcSfwnding points of the pnnrrc 
intestine which arc caught by the postenor p.-;ncre.->t:c 


■ * 


i:rc 




<a> 


are in contact, when the sutures are gently, but firmly tied 
and cut. 

Eighth, pass four or more anterior pancreatic sutures 
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Ninth, pick up the intestine on each side of the pancreas 
with a suture at such a distance as will permit it to be drawn 
loosely around the pancreas in the form of a collar. Make 
counter traction on the pancreatic traction sutures (P. T. S.) 
while the collar suture (Fig. 8, C. vS*. i) is being drawn 
below the pancreatic sutures. The anterior pancreatic sutures 
(A. P. S.) should now be tied within the collar suture before 
the collar suture C. S. i, Fig. 8 is completely tied. A second 
collar suture (Fig. 8, C. 5 '. 2) is placed below this one at 
points which will draw the intestine snugly enough to prevent 
leakage, but not tight enough to constrict the circulation or 
duct. This point, of course must be left to the personal 
equation of the operator. After these sutures are tied, two 
or three more sutures are used to close this space. While 
these remaining sutures are being placed, an assistant makes 
traction on the collar suture with one hand, and on the pan- 
creatic sutures with the other, to avoid tension on the pan- 
creatic sutures till the operation is completed (Fig, 9). Thus 
both the anterior and posterior pancreatic sutures are included 
within the peritoneal collar which has been placed around the 
pancreas. All traction sutures are now cut short and allowed 
to drop back into the intestine. 

Tenth, continue the primary Lembert suture (C. i), which 
has been held in the forceps during the operation, around to 
the pancreas, covering all previous sutures (Fig, 10), 

Eleventh, as an additional safeguard (which is possibly an 
unnecessary refinement), -we have wrapped omentum around 
the point of union and stitched it there. 

FIRST SERIES OF EXPERIMENTS. 

Our work has all been done on dogs— the dog’s bile tracts 
are practically the same as in man. The pancreas, instead of 
being a long straight organ, is arranged in the shape of a 
horseshoe, from which a tail extends back of the stomach to 
the hilus of the spleen, thus corresponding to the human 
pancreas. For want of a better name, we have designated 
this the retrogastric tail. The other tail follows the concavity 
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of the duodenum, lying loosely between the peritone.-d foir!'. 
of the mesenten’. In operating on this tail i; js nc.':!:.<':arv ia 
strip oft these layers of peritoneum from the prmerc's in c*r.!er 
to make it conform to the human pancreas which lar-cly 
extraperitoncal. The ducts of the two tails meet at the tee o- 
the horseshoe to form the duct of Wirsung, vchich is fro:n onr^ 
fourth to three-fourths inch in length and empties int-i dte 
duodenum one to two inches below the opening of the bile tinct. 
The duct of Santorini usually has a common opening -with thr 
bile duct. This duct has been present in all of (uir dog.- .and 
seems to drain an area of the pancreas ntorc or less indcjR'n'I- 
ent of the greater pancreatic duct, but one or more of its 
branches connect it directly with the greater duct, 'inc ro;n 
ncction seems to he much the same as a caiial used Ui connect 
the branches of two rivers which fiow in opposite dircctios!'^ 
from the top of a watershed. If a nor.rdc attached to a fotnt* 
tain syringe filled with methylene bine solution is tied in the 
duct of Wirsung and the fluid allowed to nin, the panerca*^- 
rapidly becomes stained throughout, hut is a njorc faint bVae 
toward (he surface. If the prc.ssnrc is considcralde, the flv.id 
after a time finds its way through the duct of Santorini (Tig. 
13, //). If the ends of the tail arc cut off the fund flows out 
without apparent resistance and docs not pass through the (hue! 
of Santorini (Fig. 13, B), If the duct of Wir.Miug is ligated, 
and if the pancreatic tissue is scraped ofT from tiic duct of one 
tail, and if the tip of the other tail is cut off. fluid irJt rad r.ced 
into the bared duct of the one tail easily (Fig. 13. /» j 
around and out at (he end of the other tail, and somethnc’^. 
in this experiment, the fluid flows through lire <luet of Sritgorin: 
simultaneously with (Ire flow ilirougli the cut tad, v, at 
other times ft does not. hut in all eases will l.'Cgin to flow 
through the duct of Santorini it the oper) end of the cvj. duct 
is held with forceps. These c-vpcrimrnts hold good m r 
living and dead animals. 

If the tail is implanted into a Id-op of intc'tiue ly.” th.e 
method we have just dcscriljcd, and if l-ath .arm-^ of ?';e laop 
are clamped below, so as to shut the loop otT from the 
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tinal canal, fluid introduced into the duct of Wirsung flows 
through the duct of the implanted end and distends the loop, 
without leaking at the point of anastomosis (Fig. 14, B). 



Thus, by the foregoing study, we demonstrate the ana- 
tomical possibility of the following procedures: First, the 
surgeon can in cases of either malignant or non-malignant 
obstruction at the outlet of the pancreatic duct or in the duo- 
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colic artery, which is followed by gangrene of a part of the 
colon. 

Remove the head of the duodenum and pancreas as fol- 
lows; A median incision from the ensiform to below the 

Fig. 3s. 

/ I 



or oPcHATion rop /> eft or At or ne ttao or TMr 
f AH cur AS AH) ooopr/fofr 

umbilicus. Ligature of the pyloric artery and of the gastro- 
duodenal artery. Section of the pylorus, or duodenum just 
below the pylorus. Division of the fascia along the right 
border of the duodenum. Posterior dissection of the second 
portion of the duodenum and the head of the pancreas. 
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Section of the duodenum at a point sufisaKnly %zt iror 
the superior mesenteric vessels to protect them^ from snir... 
The dissection of the duodenum should be earned to a \>r.x 


FlC. 30 . 



JcMCffr or r.*'-crrA,\ 




« ,vl,ich i. cn be f 

pancreas, but not to 5 ...;.,;, n: t'-c 4 

of the pancrcato-duodcn. 

and suture of its lo^vcr end. 
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Separation of the “ lesser ” pancreas from the mesenteric 
vessels which cross in front of this portion. 

Separation of the pancreas from the portal vein. Section 
of the head of the pancreas. Ligation and division of the 
common bile duct and division of the gastroduodenal artery, 
and the portions of the duodenum and pancreas are thus 
removed. 

Now the cut end of the bile duct and the cut end of the 
stomach or duodenum, as the case may be, are held in clamps 
and the cut end of the pancreas wrapped in gauze awaiting 
implantation into the loop of jejunum. 

Second step : If the gastrocolic omentum has not already 
been severed to permit a good exposure for work, it may now 
be done. An opening is made through the transverse meso- 
colon near its root, through which a loop of jejunum one or 
two feet in length is drawn. The pancreas is now implanted 
into tlie upper portion of this intestine, — slower down the 
stomach or duodenum is anastomosed, and still lower down 
the common bile duct is implanted. A few interrupted linen 
sutures fasten the intestine to the mesocolon as it passes up 
and down through the slit. These sutures also close the 
opening and prevent hernia (Fig. 25).- 

Pancreato-enterostomy without pancreatectomy (Fig. 26) 
may be done in the human as follows : 

First, divide the gastrocolic omentum and loosen the tail 
of the pancreas by dissection and ligation of vessels. 

Secondly, pick up a loop of jejunum as near to the ligament 
of Treitz as possible, and yet long enough to reach tlie tail of 
the pancreas with ease. 

Thirdly, entero-enterostomy between the limbs of the loops. 

Fourthly, make a hole through the mesocolon well to the 
left of the ligament and draw the loop of intestine through 
the opening. 

Fifthly, strip and cut the duct of the tail of the pancreas 
and plant it into the loop by the method previously described 
in this paper. Fasten the intestine to the mesocolon where it 
passes in and down through the opening. 

Sixthly, repair gastrocolic omentum. ' 
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independently from tlie mesentery to the umbiHc-j?. O-.vhnr to 
the fact that the umbilical vessels empty into tr.c r.v,:.* enteric 
vessels, the cord containing the vessels ahvays terminate^ at or.* 
end in the mesentery (Fig. 4) where its relation to the nten enteric 
vessels can be readily traced even in adult life. 

Varieties of Persistent UmhUied Duct or I'essrfs.—Thc fol- 
lowing conditions may c.'tist after birth : 

1. A complete canal opening at the umbilicus at one cr ! 
and into tlie ileum at the otltcr — comparatively rare. (Fig- f-A-'t 

2. A canal opening at the umbilicus but ending blindly at .*> 
variable distance v.uthin the abdominal cavity. 


Pic. t. 





3. An intermediate portion of the duct remain-', h.av.u’.g vs> 
communication externally at the umbilicus or iiUernaHy ini'i the 
gut, but forming a cystoma due to retention or sccrcttou. Fsau; 
a cystoma may have a ligament attaching it to the gut (hig- '■* 

4. The tube is limited to the proxim.al end of the c.^nn! 

ing into the ileum (Fig. 7). This is the varugy gem-r.-diy l;u -.■ r. 
as Alcckcl's diverticulum, because Mechel' in tfT;? v.a- :h'- rr t 
to direct attention to it.s importance as the cause <•: v.-innu- p-.v; 
logical conditions after birth. Its cxistenre hml F-c-u h::'';- r; -u.? 
it had been accurately described by other-, luit Mer'-;--: v;, • 
first to describe it accurately and show its rci'.?:'--: t ‘ 
fistula and intestinal obstruction. 

5. The cord containing the tsmbilic.al vc,<-'rlv r.uiy pr: 
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an independent structure and be attached to the umbilicus separ- 
ately (Fig. 3). As was stated above, this vascular cord may 
either take an independent course or the vessels run along the 
free border of the mesenteriolum of the diverticulum, or finally — 
and this is a very frequent condition — ^they may run from the 
tip of the diverticulum and form a cord commonly known as the 
terminal ligament, whose points of attachment will be mentioned 
below. 


Fxg. 3 . 



Persistence of the vascular (omphalomesenteric'vessels) cord from the mesentery to the um- 
bilicus, with rudimentary diverticuJum„(Wilms). 

6. The diverticulum may be either absent or very rudimen- 
tary (Fig. 3), and the only evidence of the presence of a con- 
genital condition be a cord (containing the umbilical vessels or 
traces of them) extending from the mesentery to the umbilicus. 

Attachments of the Terminal Ligament or Vascular Cord . — 
The fibrous cord or band by which the diverticulum is attached 
either to the umbilicus or some other structure is called the ter- 
minal ligament. This, as has just been explained, may represent 
the remains of the umbilical vessels which accompany the diver- 
ticulum. The normal point of fixation of the diverticulum or 
of its terminal ligament (which represents the obliterated portion 



r 




Fig 4 



Strangulated Meckel’s diverticulum complicating strangulation of intestine in narrow 
diverticular ring (Bostrom). Note the large nng formed by the diverticulum and its termi- 
nal ligament, the latter containing persistent omphalomesenteric vessels which empty into 
the mcsentenc artery and vein respectively 
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of the diverticulum or its accompanying vessels) is at the nmirl-- 
cus. The frequency of tliis attachment to the umbilicus varies 
somewhat according to various authors: c.g., Kcttcler,* 21 in So 
cases; Halstead ^ 15 in 69 cases; Treves, = 7 in 20 casK;~Cizin* 
3 in 23 cases; and Newman," 13 in 66 cases. 

If tlie terminal ligament separates from the umbilicus it may 
attach itself at almost any portion of the abdominal cavity. Tr.e 
various points of attachment of the diverticulum or its terminal 
ligament are best shown in the accompanying figures of Kette- 
ler^ quoted from Wilms®: Mesentery 34, umbilicus 21, anterior 
abdominal wall 6, posterior abdominal wall 4, pelvis 5, bladder 2, 


Fig. s. 



A, marked prolapse of open diverticulum at umbilicus vathout disturbaacc in cf 

contents. 5, prolapse (evagination) of diwrticuIu.T: causing ileus (niims . 

cacum and appendix 2, small intestine ii, large intestine i, 
appendix epiploicre of sigmoid i, internal abdominal ring i, intes- 
tine, omentum and abdominal wall combined (Fig- i) — niakmg a 
total of 89. Four cases are quoted by Neumann in which a vascu- 
lar cord alone was present without any diverticulum. One Ciu 
prove such a cord to be of non-inflaniniatory origin by dcn.on- 
strating the vessels within its structure. 

The insertions of the diverticulum or its tenninal ligan/.-u 
were found by Hilgenreiner ® to be as follows in 121 
Mesentery 47, umbilicus 34, ileum ii, anterior abdoiiiina! ‘J>- 
posterior abdominal wall 4, pelvis 4, colon, ca'cum, 
and abdominal wall 8, internal ring, bladder, uradms -'tu. 
omentum 4. 
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Point of Origin. Frequency . — ^Hilgenreiner ® has collected 
62 cases and found that the diverticulum arose between 20 and 
100 centimetres above the ileocaecal valve. As to the frequency 
of its occurrence it was found 90 times in 4848 autopsies, i.e., 
about 2 per cent. It has been found more often in males than 
in females, in the proportion of 86 to 14. ■ 

Form, Length and Frequency . — ^The usual form of the diver- 
ticulum is a cylindrical one with a conical tip, which is usually 


Fig. 6. 



Volviilus of a diverticulum which.has been'converted into a retention cyst orenterocystoma 

(Roth's case). 


free. The diverticulum usually arises from the convex surface 
of the gut, opposite the mesenteric attachment (antimesenteric 
border), but it may be nearer the mesentery. The average length 
given by Leichtenstern is from 5 to 10 centimetres, while the 
length found by Huntington was from 1.5 to 15 centimetres. 
It usually leaves the gut at a right angle, seldom at an acute 
angle, and it may have a mesentery of varying length. The point 
of origin from the intestine varies from 2 to 3 feet above tlie 
ileocaical valve. 
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MECHANISM OF ILEUS DUE TO MECKEl’s DTVE.ETICULUM. 

Certain of the anatomical conditions just described and 
some additional ones play an important role in detcrminincr the 
particular form or method by which ileus results from Meckcl s 
diverticulum. These factors arc; 

I. The Siee and Contents of the Dhertlculutn. — I'hc diver- 
ticulum has been found to vary in .size from (hat of a lead 


VtG. s. 



StcnoVit of intf jtini" ir.i-rtion fit IJfcVrVs fV.vrtUra’ym 




rVt rtf'*! 


pencil to that of the giil, — in some instances even lart'cr (ndult 
head). It can readily he understood how .a larp? diver? icuhsm 
can compress a loop of ipU ami jiroducc obstn'-ctioTi. e'^veci.al’y 
if the contents are .^olid when tiu- diverticulun! is tiled. Hnci'. 
an obstruction may be valve-Iikc. dcpcr.din;': up>*) dic .ai)d:ty 
of the diverticulum to empty itself, so th.at tiierc .a hs-uory 
of trequeru recurrence of the altnchs of nh-trurJ >n. 

2. The Length ar.d Form of the Direrticussifi:. -Thece ar - 
of importance in undcrstamlinir several of the jr.-'nic' pr». 
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duction of ileus, e.g., knot formation and volvulus. If the 
diverticulum is free and long- the chances of knot formation are 
very great. As will be explained later, the knot is in all proba- 
bility preformed and acts in a passive manner in catching the 
loop of intestine (Fig. 10) . As a rule, knot formation is only 
possible when the diverticulum is long and slender, with a 
knob-like or ampullar end (Figs. 10 and ii). The distal 
enlargement is the result of stagnation and retention of con- 
tents in a long, free diverticulum, following obstruction to the 
outflow of its contents. 

Fig. 9. 


Ileus due to kinking o£ gut following traction of an adherent diverticulum (Hansemann’s 

case). 

3. The Point of Insertion of the Diverticulum. — If the 
diverticulum arises from some point nearer the mesenteric 
attachment than the middle of the convex border, a full or a 
short fixed diverticulum can readily cause a stenosis of the gut 
by traction (Fig. 8). If it arises (as rarely happens) within 
the layers of the mesentery, a stenosis readily follows repeated 
ulceration with subsequent cicatrization (Fig. 8). 

4. Whether the Diverticulum is Attached or Free. — If it 
is free, obstruction depends as explained above upon its length, 
form, size and mode of origin from the gut. Intussusception 
is also more likely to occur in a free diverticulum. If the 
diverticulum is attached, obstruction is dependent (a) upon 
the point of attachment; (&) whether the diverticulum and 
its terminal ligament form a ring and whether this ring be 
large or small. 

Every author who has written upon the subject of ileus 
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due to Meckel's diverticulum has proposed a oi 

his own of the medunism. Some have based d’.cir 


tion upon the question of whether the divcninduni ;> hxt ' 
free, J.C., attached or not attached. Halstead.’ tor cx.aur’r 
his article upon ileus due to Meckel’s divcniculun). didder 
mechanism into two sudt large groups a? s'cllov;?: i, F 
diverticulum divided into (a) knot formatinn; {fc) Idrd: 
of the intestine; (c) volvulus of the intestine; (<f) stenr 
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of the intestine; (c) cvagin.ation. a. .nnherent oivrttrr 
divided into (o) strangulation by hand; {/•) volvt.-i bn 
a band; (c) volvulus of the divcrticulnn:. 

This division although convenient, r.ot cKn.rv't:'.-'- ^r. 
for the re.ason (hat the same meek of prC‘‘!nrt:,n; te ;*:o • 
obstructio.’j may occur in hodt a five;! 

Hilgcnrcincr^ proposed a classifwatio; 
of Meckel's ileus which he collected. In. tne ;c 
lists I will pvc the clasvifvcaCou o; n; .; 

Wihnsd^ and in order to .assist in tun!':: 
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mechanisms, I have added a number of illustrations from 
Wilms’ book. ' The numerals after each variety in the Hilgen- 
reiner table represent the number of cases of each group, i.e., 
the frequency of the various mechanisms in his series of 180 
cases. The grouping which has seemed to the writer to be 
the most logical and exhaustive one is that suggested by Wilms, 
and I have adopted it in this paper as the basis of the discus- 
sion of the various ways in which ileus can be produced by 
Meckel’s diverticulum. 

As Wilms correctly says : “ A clinical classification would 
be far more practical than a pathological one, but it is almost 
impossible to make one based on such a basis.” The grouping 
of Hilgenreiner ® and Wilms® is as follows: 


HILGENREINER. 

1. Evagination 9 

2. Invagination (intussuscep- 

tion) 12 

3. Strangulation and volvulus 

of diverticulum 5 

4. Stenosis of the intestine.... 2 


S. Kinking of intestine 19 


6. Compression of intestine... 5 

7. Knot formation ii 

8. Volvulus of the intestine... ii 

9. Inflammatory closure 7 

10. Strangulation by a fixed di- 
verticulum g6 


180 


WILMS. 

1. Evagination Fig. 5 

2. Invagination (intussuscep- 

tion). 

3. Volvulus of diverticulum, 

with or without secondary 
volvulus of the gut Figs. 6. 18 

4. Stenosis of intestine at 

point of attachment of di- 
verticulum Fig. 8 

5. Broad compression and kirik- 

ing of the intestine from 
traction of the fixed and 
free diverticulum ....Fig. 9 

6. Included under s above. 

7. Knot formation Figs. 10, ii 

8. Included under 3 above. 

9. Included under 4 above. 

10. Strangulation in a narrow 

or wide diverticulum ring 
Figs. 12, 13, 14 

11. Kinking of gut across a di- 

verticular cord or in a 
ring Fig. 15 

12. Combination of volvulus 

and kinking by a divertic- 
ular ring or cord . .Fig. 16 


•From the above it will at once be seen that the mechanism 
of ileus due to Meckel’s diverticulum is far from being a 
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simple matter. No single mode of production tr.:c for 
all cases, and it is only after a careful .^tu.dy of iht v,::>irr-, 
one can have a clear conception of the more conUj lirrnf f< nn v 
Eragwaiion of ihcOpcnDivcrtlci>lurr.~A'htC)Ti \ evidence 
that a diverticulum remains as an open tube .adherem to the 
umbilicus shows itself about four to five days after birth (a< 
soon as the umbilical cord has sloughed). If she rxterns! 
opening is large, fa:;ccs escape: if it is quite minute only tnuct:*- 
is discharged. If the gut wall pushes itself like .a •‘pur in: 3 


PlO. 1«. 



the diverticulum (Fig. 5) to an 
olxstruction occurs and the syinpto; 
Of tiic seven eases of this variety c 
If the normal obliterative ciia:u; 
interfered with it may (0) rennair 
at the iuteslinn! end or .at both, r 
may jxirsist and develop into cysttc 
character. The manner in v.r.ich m 
ticulum can produce ileus througa 
is referred to later (see bro.ad con:; 
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diverticulum and kinkingf of the gut by traction of the diver- 
ticulum). Such an enterocystoma is found lying free within 
the abdominal cavity, remaining attached to the gut only by 
a cord (Fig. 6), the cyst itself often gravitating to the pelvis. 

Intussusception of Meckel's Diverticulum. — Only twelve 
cases are reported of this mode of production of ileus. There 
are t^vo varieties, {a) invagination of the diverticulum alone, 
or (&) invagination of the diverticulum and gut. Undoubt- 
edly the majority are the result of the effort at expulsion of 


Fig. la. 



Narrow diverticular ring (Wilms) causing strangidation of gut. The diverticulum is almost 
completely obliterated and the ring is chiefly formed by the vascular cord. 


some foreign body from the diverticulum. The clinical signs 
are like those of ordinary intussusception, viz,, a sausage- 
shaped tumor, blood in the stools, vomiting and collapse. 

Volvulus of the Diverticulum and Possible Secondary Vol- 
vulus of the Gut. — As a rule, the diverticulum acts in a passive 
manner in the production of all of the different varieties of 
ileus due to it. A volvulus of the diverticulum is not uncom- 
mon, the causes varjdng somewhat. In a free diverticulum 
its weight and size play a role, the lighter intestine being able 
to change its position more readily than a heavy free diver- 
ticulum, so that the latter may become rotated upon its axis. 
The same holds true for the fixed diverticulum, the variation 
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in the amount of gas and fluid within it causing a c-?r.r.gc in 
its position, %vith resultant torsion at the t>oint of in-tni'n 
into the gut (Fig. i8). The volvuhis of tlic divcrticu'inn may 
only be accompanied by the signs of a'.i acute flivcrt-cniiti'-, 
viz., pain, rigidity, nausea and gradual ou.«e{ of the 
peritonitis. As a rule, if recovery ensues wttlsout npem.tivu:. 
adhesions form which encroach u})on the lumen of the gr,*.. 
The symptoms of ileus may, however, appear in an ncu.tc man.. 


V:a. »j. 
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constriction, because the diverticulum is a portion of the gut 
itself and possesses all of its properties, viz,, gangrene, perfor- 
ation, volvulus formation, etc. Gangrene of the diverticulum 
may be found in Meckel’s ileus when (a) the diverticulum 
undergoes rotation; (b) it is compressed by a coil of gut which 
has become strangulated beneath a fixed diverticulum, or 
(c) by a loop of gut suspended across it (Fig, 4), or (d) 
by traction. The sequelae of such a necrosis of the diver-' 


Fig. x4. 



Strangulation in a narrow diverticular ring (Wilms). The ring was quite large at 
iirst, but as a result of the slipping of one coil below and one above the diverticulum, the 
wme ring becomes converted into two narrow ones. 


ticulum are either adhesions, abscess formation or perforation 
with general peritonitis. 

Stenosis of the Intestine . — ^This is best explained by assum- 
ing that the diminution of the size of the lumen or its com- 
plete obliteration, which usually occurs above the insertion of 
the diverticulum, is the result of repeated injury of the diver- 
ticulum followed by ulceration and cicatrization of the gut in 
the vicinity of the diverticulum. Treves has called attention 
to the manner in which such damage occurs. When a large 
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free diverticulum is full it cannot follow the 5 r.oYc:r.ct;*> o; d;.' 
intestines, so that the latter exert traction upon the no:':; >■:' 
insertion of the diverticulum, Icadinp: to alr.-,r>rr.'>rd kirV,'/-.;:. 
so tliat the fecal current i.s slowed. leadin" {rradurdly :o nl.'cf* 
ation and stenosis (Fig". 8). 

Broad Compression of ihe Gui hy {hr Diz'rnicc'uv.; 
Kinking of the Gut Due to Traclion of the Divcrtieuh.tm.-- 
Cases of broad compression arc quite rare, tl’c ease of cy; tcnt.i 
(Fig. 6) described under evagination which compreste?, 
intestine belonging to this class. 


Fie. ij. 
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acutely filled the gut is easily kinked through traction of the 
adherent diverticulum. 

Knot Formation . — The three conditions which are essen- 
tial in the production of knot formation by a Meckel’s diver- 
ticulum are (a) that it should be free, i.e., non-attached ; (&) 
that its end be knob-like, i.e., ampullar (Fig. 10), and (c) 
that the diverticulum must be a long one. The mechanism 
of the process of knot formation is best understood by a study 
of Figs. 10 and ii. Some writers believe that the diver- 
ticulum acts in an active manner like a rope, in whipping itself 
around a loop of gut and ensnaring it. Other writers, and 
these form the majority, think that the knot is preformed, i.e., 
it acts in a passive manner and the bowel slips into it. The 
latter view is held by Leichtenstern and Wilms. At first only 
a small portion of the gut is caught, but as the result of peri- 
staltic action more of the intestine enters, and this does not 
cease until the more fixed portion close to the caecum checks 
any further entry. There are but few genuine cases of true 
knot formation on record. Figure ii shows a typical case of 
it reported by Regnault. Two cases of double knot formation 
have been recorded. The clinical features of knot formation 
are the rapid onset of ileus symptoms with fixed pain in the 
right lower quadrant. 

Strangulation in a Diverticular Ring or by a Diverticular 
Band . — ^There are two types of fixed Meckel’s diverticula. 
The first form is where the diverticulum passes across the 
peritoneal cavity as a cord, being composed partly of tissue 
resembling that of the intestine and partly of tissue which 
shows no traces of it, viz., connective tissue. This fonn is 
sho^vn in Fig. 12 and the various points of attachment, e.g., 
umbilicus, mesentery, etc., have been previously mentioned. In 
the second form the diverticulum with its accompanying om- 
phalomesenteric vessels forms a ring. (Figs. 2 and 20.) 
In this second group the diverticulum may be either fixed or 
free and the ring itself may be large or small (Figs. 4 and 13). 

^ Strangulation in a Narrow or JVide Ring . — If an opening 
exists in the diverticular ring, even though it is quite small, 
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* '■ iK"^ 

a coil of intestine may slip throug-h it,— in fact, & large, ie. 
wide, ring is less apt to catch a coil of gnt than a narriv’ cr.e 
(Fig. 12), 

In the case of a vride ring, the vessel cord and divcrticnhrr. 
become twisted in such a manner that a second or smaller rir:’; 
is formed, though which strangulation occurs a? ri’.ov.n in. 
Fig, 4. This does not occur nearly as often as when th.c 
diverticulum and its vessel cord fonn a figure of eight. 

Ileus Due to a Coil of Gut Being Kinhel Across o Diver- 
ticular Cord or in a Diverticular Ring . — iliis fonn o: 


Fio. 16. 



Meckel’s ileus the coils of intestine hang across 
band like a shawl laid across an nnn (Fig. 9). 
tion takes place, more and more gut is pulKd 


tlie (Hvcticul.’r 
After oh-unr' 
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peritonitis sets in early, due to gangrene of the diverticulum, 
as explained previously. The same form of ileus can exist in 
diverticular rings as in bands due to an adherent diverticulum. 

In the case shown in Fig. 13 the ring had a large lumen. 
It was too wide to hold the loop of gut, but the latter may 
fall across the ring, becoming kinked, as in Fig. 15. Under 
these circumstances toysion may occur at the base of the diver- 
ticulum, with resultant necrosis or chronic inflammatory pro- 
cesses (the latter leading to stenosis of the gut) . A terminal 
ligament alone may act like a diverticulum in causing kinking 
or strangulation. 

If the gut is tightly caught beneath a band, as in the 
author’s case (Fig. 20), the gut wall necrosis occurs far more 
slowly than does that of the diverticulum. 

The writer’s case belonged to the last named group, viz., 
strangulation beneath a narrow ring. The diverticulum itself 
showed quite advanced inflammatory changes, as will be seen 
from the drawing (Fig. 7), made very shortly after opera- 
tion. The tip of the diverticulum was attached through 
its terminal ligament to the mesentery, and beneath this ring 
two coils of ileum had become strangulated. The history of 
the case is as follows : 

Sophie B., aged 22, married. Had always enjoyed good 
health until three months prior to the onset of the present illness. 
At that time she had an attack of “ crampy ” pain in the centre 
of the abdomen, with vomiting. • The pain and discomfort lasted 
three hours, but disappeared without any other symptoms develop- 
ing. She had remained well until 27 hours before admission, 
when she began to have another attack of pain in the umbilical 
region. Six hours later she had an attadc of vomiting which 
lasted ten minutes. There was no chill. The pain was distinctly 
localized at the mnbilicus. 

Upon admission to my service in the Michael Reese Hos- 
pital on May 27, 1909, examination revealed the following: The 
patient lay in bed with her knees drawn up. There were moder- 
ate abdominal distention and marked rigidity of both recti mus- 
cles, especially upon the right side. 
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Exquisite tenderness was present over the ri-hi lov tr --h- 
dominal quadrant, and upon moderate pressure tiic pntirni c--:r.- 
plained of pain in the umbilicus. The temperature irectaU '.r.’,' 
101 ; pulse 96, Bimanual vaginal examination v.-.is r.vpati.e. 
Leucocyte count 19,200, On account of th.e •.vcll-localirAii tipid- 


Fio. 18. 
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place with resulting general peritonitis. She had vomited for 
18 hours prior to admission but did not vomit during her stay- 
in the hospital prior to operation. Efforts to secure a bowel 
movement during her brief stay in the hospital (12 hours before 
operation) had been unsuccessful. Her temperature just before 
operation was 100 degrees ; pulse 99. 

Upon opening the peritoneal cavity, through a right rectus 
incision, a considerable quantity of clear serous fluid escaped. 

The appendix was brought into the wound and found perfectly 
normal, with the exception of moderate injection of the vessels 
of the serosa. Upon retracting the edges of the incision, a num- 
ber of coils of small intestine presented which were seen to be 
greatly distended, their serosa somewhat roughened and vessels 
markedly injected. From these appearances and the normal con- 
dition of the appendix, a search was made for the source of the 
supposed peritonitis. 

Upon further examination of the presenting coils of small 
intestine, a number were found completely collapsed, so that it 
became evident that an obstruction must be present and that 
our pre-vdous diagnosis of beginning peritonitis was erroneous. 
The ileum was carefully inspected, beginning at the ileocsecal 
valve, and the cause of the ileus found to be an intensely con- 
gested, bluish-red Meckel’s diverticulum (Figs. 7 and 20) sit- 
uated about 60 cm. (24 inches) above the ileocsecal junction. 
This diverticulum was 8 cm. (3^4 inches) long and about 2 cm. 
wide at its base, tapering gradually toward its tip which was held 
firmly to the mesentery by a short terminal ligament. Several 
loops of ileum were strangulated beneath this ring, the portions 
distal to the constricting diverticulum being greatly distended 
and those upon the other side being collapsed (Fig. 20). The 
short terminal ligament was ligated and the coils of intestine 
released. The terminal ligament was divided between two liga- 
tures and the strangulated loops released. Examination of the 
latter showed a distinct constriction ring which was of a grayish 
color, but evidently not deep enough to give rise to any danger 
of perforation, so that resection of the strangulated loops was 
deemed unnecessary. The diverticulum (Fig. 7) arose from 
the antimesenteric border of the gut and the ileum at the point 
of insertion was narrower than the portion above and belo-w it. 
An incision was made around the base of the diverticulum and 



the latter removed after ligation dost to the 
of the ileum were tmited by a double row of Lt; 
The serosa and mucosa of the divcniculum ih.ov.e 
gestion, but unfortunately the specimen wa.'; p!r.<; 
formalin solution soon after removal, so that it v. 
to malre any satisfactory sections for microscopies 
patient made an uneventful recovery and left th'- 
weeks after operation. 
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The previous history, examination upon admission, and the 
operative findings show clearly that the attack three months 
previously was in all probability similar to the present one, but 
less complete and only transitory. The signs of intestinal ob- 
struction were obscured by those of tlie diverticulitis, so that the 
diagnosis of appendicitis seemed a plausible one. The mechanism 
of the obstruction was of the type described as strangulation 
under an adherent diverticulum or by a diverticular cord 
(Fig. 12). 

Symptoms and Diagnosis of MeckeVs Ileus. — Unless one 
can obtain a history of an umbilical fistula which existed dur- 
ing infancy, but has healed, or an open diverticulum is still 
present, it is impossible to make a diagnosis of a Meckel’s 
diverticulum being the specific cause of the ileus in a given 
case. 

In every other respect than the two just mentioned (healed 
umbilical fistula or open diverticulum) there are no signs 
which stamp this form of ileus from that due to any other 
cause. 

As a rule, the onset of the symptoms of obstruction is 
sudden, but in a number of cases there is, as in my own, the 
history of one or more previous attacks of ileus. As to age 
and sex, we have a little help in the fact that diverticular ileus 
occurs more frequently in men than in women, and most often 
during the first three decades. 

In 138 cases Hilgenreiner found this cause of ileus in 113 
men and 25 women, i.e., 82 to 18. In 137 cases he found that 
more than two-thirds occurred in the first three decades, and 
of these the majority were between 15 and 25. It is quite 
rare above the age of 40. 

In a number of casesi the fact that the pains were referred 
to the umbilicus was thought to be of value in determining the 
cause of the ileus. But these umbilical pains are so constantly 
present in appendicitis that many cases like the writer’s are 
erroneously diagnosed as appendicitis. In the section upon the 
mechanism of this form of ileus attention was called to the 
fact that the condition of the diverticulum itself must be taken 



Fig. 20. 




•U of ileum bcnc..th«ui:^f,'^ii. of ileum ■ 
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into consideration in every case of ileus due so this Ir.c 

diverticulitis so often accoinpanyisig' I'nc'c ease? v.il; cast''* she 
same symptoms, viz., localized pain, rispdity, tcnd'.-rr,tf<. 
cytosis, fever, etc., as a gfcntjine ap[>end!C!Srs and sh.s;? cd.'mrf 
the clinical picture until the symptojns of ilcuf—nr.cthrr of she 
obturation or st rang'ulation type — become more pronu'nrr.* and 
finally predominate. 

The signs of intestinal obstruction do not differ froui t’.ro; 
which are due to other causes than Meckel's fSivertic;:l;nn 
In some the course is somewhat protracted, rarvirttf 
the degree of obstruction. In other eases li-.c course h 
of the fulminating type, the vomitirrg, nbdoindna! disterstion. 
obstipation, etc., following each otlicr very rapidly. If a 
stenosis of the gut due to a stricture !xt tlie enute of th.e oh' 
slruction, the sjnnptoms arc very .slow in lltcir onset, th*- re* 
peated colics, occasional vomiting, visildc j^ristnlris .and 
obstinate constipation difTcring but little from the riindvV.l 
picture as seen in other ca.sc.s of cntcrosteno.ds of the n-orr 
chronic type.’ When the abdomen has been cper.cd the diru:- 
nosis becomes a mucli .simpler problem, as n nde, Tltcrc arc. 
however, cases in which repeated attack.^ have gjhrn ri'e 
such den.se adhesions that it i.s difilcull at to tktcrm.tvf" 
the cause of the obstruction. 

The surgeon .should be thoronchly f.atndiar w;!:: t'rr 
various modes of obstruction caused by Meckel's dr.rrt.'rnhnr, 
in order to proixtrly correct the condition nndcri) i*ut Vif i 

Treatment . — Ileus due to Mcckc! V diverimnltr.vj c yndy, 
a.s clear an indication for operation I'u'.' d.ve ?•> -'I;:": 

cause, c.g., volvulus, .strangulation Iw a I’'’'/; or .rp'rt'.gc, n - 
(u.s.susccplion. etc. The operative tcclunc •ntter'- tr. o'" 
juinor details from tliat employe!! m tke^ trc.-.trvsv! 
forms of intestinal obstruction, and in fr 
not too strongly empba-ire the imjvnrt.'mc'- <>; tii'.y 5^ 
and of an accurate knowledge o: the varvv-.-- vu/ r f 01 
tion of ileus due to Meckel’? fnvcitnrn.nm. 

The best incision for all vanctic' e; ’Iv.v- y 
median line below the umbikcus. 
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\ l 


? * 

l.r.i' 



DANIEL N. EISENDRATH. 


1300 

are operated upon, as in the writer's case, for a supposed 
appendicitis through a right rectus incision, and this may be a 
fortunate error. 

If one suspects a Meckel’s diverticulum before the opera- 
tion as the cause of the ileus, the right rectus incision is a very 
convenient one, since it permits a rapid survey to be made of 
the lower ileum. No hard and fast rules can be laid down as 
to the operative technic in cases of ileus in general, and of this 
variety in particular. Much depends upon the length of time 
which has elapsed since the obstruction was complete. The 
amount of distention of the coils of intestine, the condition of 
the strangulated or obturated coil or coils in regard to gan- 
grene, etc,, and, finall)'^, the general condition of the patient, 
are all additional factors which influence the methods to be 
employed. 

In general, it may be said of this as of the other forms of 
ileus, that the more conservative the procedure if the patient’s 
condition is bad, and the more rapidly the operation is per- 
formed, the better will be the result. 

A certain routine is necessary after opening the abdomen. 
In cases of ileus of the variety described in this paper the 
lower ileum is usually found collapsed, so that search should 
be begun for such empty coils at the ileocaecal valve and the 
gut passed rapidly through the fingers until the point of ob- 
struction is reached. As few coils of intestine as possible 
should be brought out of the abdominal incision. It would 
seem to be superfluous to mention this, were it not for the fact 
that operators are apt to underestimate the amount of shock 
resulting from prolonged exposure and handling of coils of 
intestines, even when covered with hot towels. A minimum 
degree of eventration is easily attained if coils are returned 
into the peritoneal cavity as soon as they have been inspected. 
As soon as the cause of the obstruction has been found in the 
form of a diverticulum or a vascular cord, the attachments to 
the mesenter}'^ (Fig'- 20) or to some other structure, e.g. 
umbilicus, etc., should be severed between double ligatures. 
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If the diverticulum is free this step is of course ur=r.ccr!',rv. 
After ligating tlie terminal ligament in an auad'.cil tj'Vcr* 
ticulum, tlie latter is removed by making an inchiort r.r>i’n'. 1 
its base close to the junction with the ilenrn through titc serous 
coat, as was done in the writer's case, and ligating it v.i;;: 
permitting bowel contents to escape. Tiic opening in the 
is now closed either by a purse-string suture of siik. rcinforcr J 
by a row of Lembert sutures, or — as some prefer — a douioe 
row of Lembert sutures. 

The treatment of the complicated fonns atnl jcquclv. of a 
Meckel’s ileus docs not differ from that inckiciU to .atsy o:;:!;r 
cause of ileus. If the coil of intestine is gaugrenou? as 
result of the circular constriction within a diver; icul.nr ring 
(Fig. 20), resection is indicated, if tlic condition of the irgicnt 
W'arrants such a step. 

If, hotvever, the coils of intestine arc distended .and '.lie 
general condition is not good, an cntcrostoTny is th.r siffo. 
procedure. This temporary fistula can he reariily rd or 
the gut at this point resected when the patient h.as reroveic l 
from the immediate effects of the to.v.'cmia dttc to (lie iku'- 
Tlie method of resection is largely a matter ot cI;o:ce. hut tee 
writer prefers the suture method rather than the use of r,uy 
device. 

\^^^at has just been said of 
lation within a ring, knot, etc, 
forms of obstruction due to occl 
gulation. In other words, afic 
or vascular cord have been sev 
the question of resection, cntcros 
the condition of the gut and of ! 

The genera! tendency of the 
present time is toward an ente 
if the patient’s condition is no: f 
cal meastircs. In regard to tr.c 
due to Meckel’s diverticulum. 
l>cr of eases arc of little v.aluc. 
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day of the obstruction and the variety of ileus (obturation 
or strangulation) as well as upon the judgment of the operator. 
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But far more important from our standpoint, than either 
the extent or minute structure of the peritoneum, is its re- 
markable power of absorption. It is quite immaterial for our 
purposes to decide whether this be primarily through the 
vascular system or by means of the l5miphatics. It is this 
absorptive power or action of the peritoneum which renders 
infection of that membrane so dangerous to the organism as 
a whole. Moreover, foreign bodies — and especially bacteria 
• — are taken up in great quantities by the peritoneum in an 
incredibly short time. 

The absorptive power of the peritoneum is not imiform 
throughout. It has been demonstrated that the diaphragmatic 
area absorbs most rapidly and the omental area stands next 
in this respect. The parietal and visceral areas play an en- 
tirely secondary role in absorption. The pelvic zone is the 
least absorptive of all, thus accounting for the comparative 
ease with which infections in this area, as those arising from 
the tubes and ovaries in the female, are withstood. 

Murphy in his recent article on peritonitis has called par- 
ticular attention to the influence of the mechanical action of 
the diaphragm in promoting absorption through the peri- 
toneal surface covering it, and has compared the suction ex- 
cited by the opening and closing of its lymphatics to the action 
of a pump. Such a supposition would help us to explain the 
very great absorptive power in this region. 

The whole clinical picture and course of acute peritoneal 
infection or acute peritonitis depends upon this absorptive 
power of the peritoneum. It is impossible to conceive of 
any lesion in which the discrepancy between the constitutional 
symptoms and the immediate damage locally is greater. 

For practical purposes we may say that peritonitis is always 
caused by bacteria. Simple mechanical peritonitis is largely 
of academic interest, while the existence of a special form of 
aseptic chemical peritonitis, aside from that caused by ex- 
perimental introduction of irritant solutions or the rare 
escape of sterile physiological fluids into the abdominal cavity, 
is no longer considered as playing any part. 
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ance what results come from the bacterial invasion. He found 
that the presence of even such mild fluids as normal salt 
solution or sterile bouillon in the abdominal cavity was suffl- 
cient to excite an invasion by bacteria subsequently injected 

into a vein. ^ 

Occasionally we encounter clinical instances of peritonitis 
in which we can find no intra-abdominal lesion or portal of 
entry, and we are forced to conclude that the infection was 
hsematogenous in origin. In the cases of primary pneumococ- 
cus peritonitis which have multiplied so rapidly of late, the 
causal organism certainly gained entrance in many instances 
through the blood from a distant pneumococcus infection 
such as pneumonia, otitis media, etc. 

From a practical standpoint, however, this avenue of in- 
fection fades into insignificance when compared with 
(fourthly) peritonitis derived by direct infection from dis- 
eased intra-abdominal organs. The appendix, the pyloric 
region, the internal genitalia of the female and the gall- 
bladder are responsible for over 95 per cent, of all cases of 
peritonitis, and it is the knowledge of this fact which more 
than anything else gives us a substantial basis for diagnosis 
and treatment. 

The bacteria which can excite a peritonitis are numerous, 
but ordinarily we find certain organisms recurring with great 
regularity. The colon bacillus is by far the most common, 
though its ability to overgrow other organisms in culture 
media doubtless gives it a statistical importance beyond its 
deserts. A smear from the pus will often reveal the presence 
of a mixed infection even where it is impossible to isolate 
by culture any organism except the colon bacillus. Pfeiffer, 
working in the laboratories of the German Hospital, by cul- 
turing the surface of actively inflamed appendices in an early 
stage has found a considerable percentage showing the pyo- 
genic cocci, albus, citreus and aureus. Later, through the 
portal of entry thus made, the ubiquitous colon bacillus makes 
its appearance and often assumes a leading part. 

Dudgeon and Sargent ascribe a special importance to the 
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staphylococcus albiis, having: found it t;;c fuit •.?> r 
the last to disappear in i-^eritonitis. 'ilrcy sV.;:; ! 
early stages of diilusc peritonitis and in ti-.e rtu 
the advancing edge of more severe infcc!:on<. 
covered it from the clot in practicaiSy al! 
abdominal hemorrhage and front th.e surface 
in many eases of intestinal obstruction, t; 

combined with the results of experimental work tluv 
that the staphylococcus albus is practically t:''np"Uh -per-N; 
under these conditions, and, indeed, c-.xerci'-es a pr-ucchvc 
function by inducing a mild antecedent ii)5lanunr;::'v\ of t!:c 
peritoneum which belter enables it to witl’.s*.pnv1 tr.c 
of subsequently arriving organistns of higher vinde.nre. \Vr 
have been unable to find the white coccu.s wills <-ufh rep:- 
larity, but our observations arc ns yet too few to 1*: err.' 
elusive. 

IMurpliy names the organisms of rsiosi irnj>* 7 rtat:ce in 
cordance with their order as follows: Tr.e colon 
the streptococcus, the pucumococcns, the bacillus pyocyan:.:', 
the typiioid bacillus, the gononxews ar.d il'.e siap’iyl:': •■ww 
pyogcucs aureus. 

The streptococcus is relatively more inqKUtnnt in woww'', 
than in men on account of the fret}!*'-”''" ••• 
infections of the jxlvic organs. '1 
iS limes in qx eases of ditTuse |>ci 
peculiar difiiciilty of isolating thi- 
cultures undoubtedly fails to give 
qucncy. PfoifTer lias rcpc.nttdly k'< 
in stained smears from peritoneal t 
ing search failed to revc-.n! t'ncm :n 
culture or in pucr{>Grnl intecf.ous 
ticiilarly fatal, 

Pncumococcic peritonitis is more 
in females than in males. It nr.N -v m 
encapsulated. Pncumo-roccic prrit'-.: 
of viscera is tuore common wlun t 
stomach or <luodcnum than in the g 
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tract, perhaps on account of the frequent presence of the 
pneumococcus in the sputum which has been swallowed. 

The exudate in this form is quite characteristic, being 
odorless, of a yellowish green color, rather gummy in con- 
sistency, at first turbid and witli a limited number of flaky 
coagula in it, later becoming thicker and more characteristi- 
cally purulent. 

The anaerobic bacteria, for which much was claimed by 
French observers, have not been accorded much pathogenicity 
by more recent workers. 

We must ever bear in mind that the bacteriology of peri- 
tonitis itself is often very different from the bacteriology of 
the process to which it owes its origin, and in this respect 
we are in much the same position as the clinician not so many 
years ago when his ideas of living pathology were being drawn 
from post-mortem findings. 

The first means of defence of the peritoneum against in- 
fective agents within is absorption. I have pointed out that 
a mechanism does exist for the absorption of inert particles 
or bacteria, and the extraordinary rapidity with which this 
takes place is well shown by the experiments of Buxton and 
Torrey and verified by many others. They found that typhoid 
bacilli or particles of lampblack injected into the peritoneal 
cavity of a rabbit passed through the diaphragmatic lym- 
phatics into the mediastinal lymph-nodes and thence into the 
thoracic duct and blood stream in five to fifteen minutes after 
infection. The omentum also aids materially in the process. 
The inert particles or bacteria are rapidly entangled upon 
its surface by a fine fibrinous deposit and at once taken up 
by phagocytic cells which, then, either digests them in situ 
or carries them into the deeper tissues. 

Thus, insoluble particles are absorbed either in a free 
state or after they have been englobed by phagocytes. They 
are taken up exclusively by the lymphatics, while soluble 
substances pass into the blood directly as well as into the 
lymph vessels. 

But failing absorption, the peritoneum can still wage a 
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valiant battle within. Injurious agents quiclriy set up an out- 
pouring of serum which contains antibacterial, antitoxic and 
opsonic bodies and phagocytic cells. Buxton and Torrey 
found that typhoid bacilli injected into the peritoneal cavity 
of a rabbit, provided that the dose was not too large, were 
rapidly destroyed. The immune substances of the serum at 
once poisoned the bacteria, so to speak, causing death and 
granular disintegration. This effect often occurred so rapidly 
as to receive from the experimenters the name of explosive 
destruction. This was not always an unmixed blessing since 
the rapid liberation of endotoxins was sometimes sufficient to 
cause fulminating toxaemia and death of the animal. If, 
however, this primary toxaemia was not overpowering, the 
impending danger of implantation of infection upon the peri- 
toneum was averted. These experimenters point out that the 
so-called shock which carries off many patients in the early 
hours after operation may be due to this explosive destruc- 
tion of disseminated bacteria and the liberation of their toxic 
products in overwhelming dose into the circulation. This is 
a strong argument against the dissemination of infective 
material by operative or other means, and renders the practice 
of flushing out the abdominal cavity of very doubtful 
propriety. 

In addition to the serous exudate, there is very rapidly 
deposited upon the peritoneum, under the influence of irri- 
tants, a very fine and at first invisible film of fibrin. This 
serves to ensnare the bacteria and render them susceptible 
to the action of phagocytes, which takes place much more 
satisfactorily when the phagocytic cells are allowed to move 
over a surface than when they float in fluid. The cells chiefly 
concerned in engulfing the particles are the macrophages, or 
cells of the peritoneal fluid, though it is found that in order 
to dispose effectively of the bacteria there must be in a short 
time a considerable response of the microphage cells from 
the blood. 

Even in case a portion of the peritoneum is irrecoverably 
damaged. Nature frequently comes to the rescue by throwing 
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about that area such a \vaU of protective exudate, at first 
fibrinous and later organized, that the general cavity is 
protected. 

'xo what extent one can trust this spontaneous exclusion 
of dangerous areas has caused some of the most animated 
controversies in abdominal surgeiy, and to. this point I shall 
return in the consideration of treatment. 

Other tilings being equal, infections beginning from the 
margins of the peritoneal cavity are less dangerous tlian tliose 
beginning centrally, because of the greater dangers of diffu- 
sion of sepsis in the latter case. Also those Avhich arise in 
the upper zone are more serious than those arising lower, 
on account of more rapid diffusion and greater activity of 
absorption in the diaphragmatic area. 

The type of organism and the individual resistance are 
important with regard to the outcome but are fortuitous 
factors which can be but little influenced at the present time 
by the efforts of the physician. Probably we shall hereafter 
learn to employ specific serotherapy to second our otlier 
efforts, and already we have cases in which such treatment 
has seemed productive of good results. 

The rapidity wdth wliich infectious material is let loose 
within the cavity and its amount are of great importance. 
This is the same as the question of dosage which is so im- 
portant in experimental work. A slow escape of organisms 
gives time for complete absorption or for defensive adhesions. 
Such a condition \ve often find about a chronically diseased 
appendix, gall-bladder or Fallopian tube, or about slowly 
advancing ulceration of the stomach, or, less frequently, of 
the ileum in typhoid fever. A more rapid escape may give 
rise to a local peritonitis which has in its smaller sphere all 
the pathological features of general peritonitis, differing only 
in extent, the infection being overpowered before generaliza- 
tion. This may terminate in the production of adhesions or 
may leave a residual abscess such as we find in certain cases 
of appendicitic or subacute perforation of the stomach. 

Foreign material, such as food, fecal matter, bile, pan- 
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creatic juice, urine or cyst contents in the various disruptive 
accidents within the abdominal cavity, or. extraneous sub- 
stances introduced into the abdomen through its external 
wall greatly increase the chance of the bacteria obtaining a 
foothold. 

It is certain that any procedure which favors the. spread 
or diffusion of irifectibn from the point of entrance is highly 
inexpedient arid, per contra, whatever hinders diffusion and 
assists in localization is desirable. Our aim is therefore to 
minimize diffusion. This is the foundation stone of rational 
preliminary or palliative treatment, and our postoperative 
methods must be consistent with it. 

• Intraperitoneal diffusion results from the operation of dis- 
coverable factors, many of which may be greatly influenced 
by. appropriate measures. It is .true that we are able to in- 
fluence but slightly the tendency to diffusion by capillarity 
or by virtue of the increase of fluid and the motility of 
organisms, as well as the spread of infection which takes 
place by way of the subperitoneal lymphatics ; these are con- 
stant disadvantages under which we labor but fortunately are 
not the chief ways by which diffusion is increased. 

The experimental work of Meisel and Yates has per- 
mitted a definite formulation of some of tlie principles, the 
operation- of which we recognize clinically. 

Both Meisel and Yates observed increased diffusion, as 
the result of general bodily activity and diaphragmatic move- 
ment, and they both found that the influence of posture and 
of gravity in draining noxious fluids to the lower and less 
dangerous portions of the cavity was most marked when 
general bodily respiratory and peristaltic movements were 
diminished to a considerable extent. It is obvious then that 
rational treatment must be directed toward the inhibition of 
those physical and physiological activities which aid in dif- 
fusion arid toward the removal of any source of continued 
infection. We utilize this knowledge in a practical way 
when by drainage and posture we encourage the gravitation 
of infected peritoneal fluids to the lower and less dangerous 
portions of the peritoneal cavity. 


44 
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The recognition of peritonitis itself is usually not difficult. 
The determination of its origin often gives great difficulty. 
The previous history is most important, since a knowledge of 
the prior existence of disease of an intra-abdominal organ 
frequently directs our search for the source or confirms our 
ideas derived from the present attack and tlie examination. 
Thus, a history of antecedent gastric disturbance is of great 
aid in the diagnosis of perforating gastric or duodenal ulcer, 
and in its absence the case is almost invariably diagnosticated 
as perforative appendicitis. Dr. William E. Hughes suc- 
ceeded in recognizing an early case of perforated duodenal 
ulcer, which he referred to me, by the aid of a previously 
undescribed sign in this condition, viz., the demonstration of 
the presence of botli gas and fluid in the abdominal cavity 
by means of the metallic tinlding obtained by tapping two 
coins together over the air space in much the same manner 
as is done in pneumothorax. The patient was operated upon 
fourteen hours after perforation and made an uneventful 
recovery. 

In women a history indicative of uterine or tubal infection 
is significant, and the importance of a history of typhoid, 
dysentery, or trauma is too obvious to require more than 
mention. 

However, so great is the preponderance of cases due to 
disease of the appendix, the gall-bladder, the pyloric region, 
or the internal genitalia, that in the vast majority of instances 
we arc able to make a diagnosis, with considerable certainty, 
from the consideration of a single attack together with the 
physical examination. 

The recognition of the existence of peritonitis is, as I 
have said, in the majority of cases relatively easy. It is 
ushered in by pain, usually general, but tending at some time 
to point by location to the scat of the infecting process. Thus 
in gastric, duodenal or cholecystic disease the pain is apt to 
be high up in the abdomen or in the back, while in pelvic 
or appendiceal disease the pain is usually felt in the pelvis 
or lower abdomen, although with a long appendix inflamed 
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at the tip the pain may be greatest wherever the tip happens to 
lie. With fulminating peritonitis, the general involvement 
’of the peritoneum may be established before the period of 
general pain subsides, thus increasing the difficulty of the 
diagnosis. This is quite often the case in perforations of 
the stomach, duodenum or gall-bladder. 

Immediately following the onset of pain there is prac- 
tically always nausea and usually vomiting. 

Reflex rigidity of the abdominal muscles, with tenderness 
upon pressure, which is generally greatest over the source of 
the infection, are early and constant signs. 

Pain, vomiting, and rigidity form the diagnostic triad. 
There are however other signs of considerable importance. 
The facies, the posture, the pulse, the increasing distention, 
the regurgitation and vomiting of the later stages; all the 
clinical manifestations have been acutely observed from the 
time of Hippocrates, and we can scarcely hope to add to tlie 
many lucid and vigorous pictures which have been drawn. 

It is well known how greatly this picture may be distorted 
in the presence of typhoid fever. The benumbed sensorium 
and disturbed metabolism do not respond in the same way as 
does the healthy individual. We are usually made aware 
of the occurrence of some intra-abdominal catastrophe, but 
we must not expect typical symptoms. It is often announced 
by sudden, sharp abdominal pain, but often there is no more 
than- abdominal distress, and the pain, when sharp soon mod- 
erates and may completely disappear. Thus the first member 
of our diagnostic triad is weakened. 

Nausea and vomiting are more often absent than present. 
The second member of the triad forsakes us. 

Rigidity is often slight or entirely masked by the presence 
of the tjmipanites. Thus our third mainstay is taken away. 

Our chief reliance however must be pain or distress. With- 
out it we shall hardly recognize a case of perforation in time 
to be of service. If with this we now observe a marked 
change in the patient’s condition; a rising pulse and respira- 
tory rate Avith a fluctuation of temperature up or down, witli 
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any abdominal tenderness and change of tension of its wall, 
exploration should not be deferred. The leucocyte count is 
of little value, if any, in the initial diagnosis, and to wait 
for movable dulness in the flanks and obliteration of liver 
dulness is to lose the patient. 

Mr. Moynihan, in his address on Inaugural Symptoms 
(British Medical Jourml, Nov., 1908) has called attention 
to the fact that in the early stages of perforative peritonitis 
collapse and the rapid pulse are absent. He has also shown 
the value of noting the rigidity of the abdominal muscles and 
especially of tlie diaphragm, as shown in short, “ catchy ” 
respiratory movements. 

In other forms of peritonitis the value of the leucocyte 
count and especially of the differential estimation has received 
considerable attention of late. Taken in conjunction with 
the clinical aspects, as indeed all laboratory results must be, 
they are of distinct service. I have learned that a low leuco- 
cyte count in the presence of a manifestly severe peritoneal 
infection is of gloomy prognosis. Such a state of affairs 
might occasionally induce me to defer operation until a rising 
count and general improvement should denote increased 
resistance. 

Provided there is a high leucocjde count, I do not regard 
a high polymorphonuclear percentage with the alarm mani- 
fested by some. But if this is added to an already low count 
it should increase one’s apprehension. 

Conditions to be differentiated are intestinal obstruction, 
acute pancreatitis, ruptured ectopic pregnane}'’, pneumonia and 
diaphragmatic pleurisy, acute gastro-enteritis, Dietl’s crises, 
mesenteric thrombosis and the visceral crises of tabes, pur- 
pura. and the erjlhema group of skin diseases so well por- 
trayed by Osier. It is scarcely possible for me here to give 
a practical discussion of the differential points to be con- 
sidered in distinguishing these diseases. Their s}’mptomatol- 
og}' is readily accessible and the chief point is to bear them 
in mind. I wish to emnhasize one fact which has been pointed 
nut by Bloodgood and is I believe too little appreciated by 
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the profession, namely, the constancy of a leucocytosis in 
intestinal obstruction before the onset of peritonitis. For 
those who advocate delay in grave cases of appendiceal peri- 
tonitis to consider a severe case of obstruction as one of 
peritonitis by reason of a high leucocyte count is a fatal 
error; this mistake has occurred. 

The treatment of diffuse peritonitis constitutes the most 
important problem of abdominal surgery, and the great ad- 
vances which have been made in the treatment of this disease 
during late years have resulted from a combination of 
early operation and attention to details. It is hard to keep 
more than one aspect of a question prominently before 
the profession at the same time, and the active discussion 
and improvements of the detailed treatment which have been 
going on during the last three or four years have par- 
tially diverted attention from the necessity of quick action. 
Therefore, in connection with the uniformly good results to 
be obtained by means now at our disposal, when brought to 
bear within the first few hours, I wish also to emphasize their 
frequent futility in the later stages. Peritonitis early is prac- 
tically a different disease from peritonitis late. 

It is a mistake to begin the consideration of treatment 
with operation, since the pre-operative conduct of a case is 
so important with regard to the success of any measures 
taken later. 

The first sign of oncoming peritonitis, or even of a con- 
dition known frequently to give rise to it, should be the 
signal for the institution of anatomical and physiological 
rest of the intra-abdominal organs, and particularly the gas- 
tro-intestinal tract. I have pointed out the importance of 
intra-abdominal diffusion and the factors which produce it. 
By rest and quiet in bed we diminish respiratory activity and 
the motion of the intestines consequent upon general bodily 
movement. 

The important factor of peristalsis we seek to control by 
withholding all nourishment by mouth, solid or liquid. The 
general practice of giving a purge for abdominal pain should 
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be discouraged, since it favors the most potent physical factor 
in the dissemination of sepsis. So many cases of gastro- 
intestinal derangement respond readily to this simple treat- 
ment that a false analogy has been drawn in regard to its 
applicability in the early stages of appendicitis and other acute 
surgical conditions within the abdomen. To purge these cases 
is contrary to reason and common sense, and every surgeon 
has obserr'ed that those cases tliat have been actively purged 
are in general more severe. 

The use of morphine, or opium derivatives, in the treat- 
ment is to be most strongly condemned. Before operation it 
deceives both physician and patient and may be the cause of 
operative delay. It retards peristalsis, but the good effect in 
this respect is overcome by the increase in intestinal retention, 
in this manner adding another factor of toxic absorption to 
that already great enough. Moreover, opium has been found 
to diminish leucocytes, and thus in another way to act against 
the protective forces of the body. 

The postural treatment should be begun at once. Not 
only are vicious fluids thus drained to the least dangerous 
portion of the abdomen, but the omentum — the abdominal 
scavenger and organ of phagocytosis — is aided to seek the 
site of the lesion. If the patient must be transported to the 
hospital, as is most often the case, he should be maintained 
in a semi-sitting position in the ambulance. The posture 
should be maintained if possible during the operation and 
until convalescence is established. Attention has been called 
to cardiac weakness as a contraindication to the position, 
but personally I have not observed it. 

Cold applications to the abdomen are grateful and perhaps 
serve to diminish peristalsis and absorption. A useful by- 
effect of this application is that it helps to keep the patient 
quiet and also discourages loo frequently meddling examina- 
tions after the diag^iosis is made. 

The peritonitis patient needs water. He is bled into his 
splanchnic vessels by their reactive dilatation, and fluids are 
still further withdrawn by their increasing accumulation in 
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the lumen of the intestine and in the abdominal- cavity. The 
general bodily tissues are dehydrated. This is the message 
which the body seelcs to tell us by the small-volumed pulse and 
the pinched Hippocratic facies. Yet if we give water by 
mouth we excite peristalsis which, we have seen, favors dif- 
fusion of septic materials and hinders exudative exclusion of 
the focus of infection. On the other hand, if the infection 
be severe enough already to produce paresis of the bowel, 
the water is unable to reach the large intestine, in which 
the absorption of fluids takes place. In this manner so far 
from accomplishing our object of re-fllling the depleted vessels 
we not only fail in this but also add to the accumulation 
of fluids in the bowels and increase distention. The general 
bodily functions are depressed by the lack of their normal 
fluid contents. The bone marrow, in which are elaborated 
many of the products antagonistic to infection, is under a 
disadvantage in this production. The kidneys, deprived of 
their normal amount of blood and working under low se- 
cretory pressure cannot eliminate the deleterious products of 
metabolism and infection. The heart suffers mechanically 
from the diminution in the volume of the circulating blood, 
and to this we have added the poisonous effects on all the 
tissues of concentration of toxins produced by bacterial growtli 
and often by stagnation of the intestinal contents. For ob- 
vious reasons it is impracticable to supply the need for water 
by hypodermic or intravenous infusion. It remained for 
Murphy to give us a method for supplying water to the body 
in almost unlimited quantity. This consists in the constant 
, administration of normal saline solution by way of the rectum. 

I am led to speak of this procedure at some length because I 
believe that it is in many cases a life-saver, and I should like 
to see it even more widely used and the method of adminis- 
tration perfected to tire last detail. The normal antiperistalsis 
of the large bowel, demonstrated by Cannon, is assisted by 
the reverse mucous currents described by Bond, and tire gentle 
onward pressure of the fluid as it enters carrying it upwards 
throughout the extent of the colon where fluid absorption is 
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most active. • Even tlie lower portion of the ileum may in 
some instances receive the fluid, as it has been repeatedly 
demonstrated tliat in life the ileoctecai valve is not competent 
to prevent regurgitation. 

I began with the drop method, interrupting the flow of 
fluid by a pinch-cock on tlie tube between the reservoir and 
tlie rectum. Some time ago I discarded this for the gravity 
method as described by Murphy in his article in Surgery, 
Gynecology and Obstetrics, June, 1908, since we found that 
in this way the patient takes more fluid with less discomfort. 
There is less tendency to distention. The patient can pass 
flatus out through the reservoir, and if he strain or if the 
rectum contracts spasmodically the fluid contained is forced 
backward into tite tank, thus avoiding expulsion into the 
bed. We have found that the simpler the apparatus the 
better the results. A reservoir for the saline connected by a 
good-sized rubber tube with a bent douche nozzle of hard 
rubber or glass is all that is required. The bend in the tube 
is for the purpose of preventing the end from being forced 
up into the rectum or back against its wall when the patient 
is in the sitting posture, since it is of the greatest importance 
to avoid irritation of the rectum. 

Two hot-water bags about the tube, replenished at in- 
tervals and placed near the rectal end of the tube and sur- 
rounded by blankets, suffice to maintain the fluid at a proper 
temperature. 

The level of the top of the tliiid is a matter to be deter- 
mined by experiment in the individual case. Usually an eleva- 
tion of six to twelve inches above that of the rectum is best. 
Increasing distention and rapid flow of the saline are indica- 
tions to reduce tlie height, while cessation of flow should 
induce an increase of elevation. The pressure of the fluid 
must be slightly greater than the intra-abdominal pressure. 

The whole matter is easy if attention to detail be given, 
and unifonnly good results will be obtained. It is often well 
to give a cleansing enema before beginning the continuous 
proctoclysis, and daily during its administration. If absorp- 
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tion be slow or fecal matter be expelled back through the tube, 
an enema will often promote comfort and enable absorption 
to be resumed with renewed vigor. 

Under this treatment the whole appearance and condition 
of a patient is rapidly changed. The face loses its pallor 
and pinched appearance, and as the blood pressure mounts the 
pulse fills out and the general condition of the patient soon 
improves; so that I have come to regard the classical small 
wiry character as a quite inconstant accompaniment of peri- 
tonitis. Drainage from the abdomen, where drainage tube 
or gauze has been inserted, becomes more profuse and watery, 
the bodily functions proceed under more favorable conditions, 
elimination is increased, and the patient often rapidly passes 
out of danger. The method is applicable both before and 
after operation, though its greatest usefulness is as a post- 
operative adjunct. 

In our enthusiasm for new methods we should not over- 
run contraindications. In this instance there seem to be re- 
markably few. I have seen a few cases in which I thought 
abdominal distention and discomfort were increased. Proper 
methods of administration will almost always obviate this, 
but it has occasionally seemed of advantage to stop the saline 
flow at longer or shorter inter\'als. 

I have several times seen puffiness of the eyes and slight 
oedema of the legs with the passage of very large amounts 
of urine; and have questioned whether the patient was not 
receiving too much fluid. I would regard such an occurrence 
as an indication to slacken the administration. This leads 
to a consideration of whether salt in such large quantities 
may have any deleterious effect upon the kidneys or the 
organism as a whole. Certainly the thorough flushing with 
large amounts of fluid more than counteract any ill effects, 
but I would advise cutting down the salt content to as small 
a percentage as is consistent with a bland non-irritating 
quality of the fluid. Very material increase in the quantity 
of urine passed is an indication that the saline is being well 
absorbed. 
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Finally, I may say that I have tried a number of con- 
trivances for automatically delivering into the rectum saline 
at a constant temperature, but have not yet been convinced 
of their superiority or even of their equal merit with the 
simple method I have indicated when controlled by a nurse 
of experience. Small quantities of predigested beef solution 
or sometimes whiskey are advantageously added to the saline 
for nourishment or stimulation. 

Though we hail with delight such useful adjuncts in treat- 
ment, after all, the most important single factor in the suc- 
cessful treatment of peritonitis, however caused, is early 
operation. 

The Murphy metliod of administering saline or any other 
method of treatment naturally is valuable primarily as an 
adjunct to operative interference. No one can question the 
propriety of operation. We must determine, however, the 
best time for operation in each individual case, and the method 
of procedure after we do determine to enter the abdomen. 

The great factor in success in dealing ' with diffuse or 
generalizing peritonitis is that of time. Early operation means 
success, late operation probably failure. If we are able to 
relieve the intra-abdominal tension, remove the toxic material 
and close the avenue of infection Within 48 to 50 hours, our 
chance of success, using all the modern ‘ methods of after- 
treatment, is as 30 to I, 

After fifty hours the mortality gradually increases' until 
it reaches, with a few days delay, a point at which a large 
percentage of cases become of necessity fatal. 

Last year Murphy reported a series of 51 cases of diffuse 
peritonitis of var}nng etiology with but rivo deaths. All these 
cases were operated on within forty hours from onset. 
Murphy does not give his experience with cases of spreading 
or generalized peritonitis operated on at a later period, but 
who can doubt that the mortality would mount rapidly beyond 
that extremely low figure for early cases. 

To these ■ statistics I can add those of 118 cases of my 
own, of diffuse peritonitis all of appendiceal origin, with the 
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exception of seven cases due to perforation of stomach and 
duodenum. 


DIFFUSE PERITONITIS OF APPENDICEAL ORIGIN. 


Duration. Cases Recovered Died Mortality 

per cent. 

Under 40 hrs 63 62 i 1.5 per cent. 


Only those cases were chosen which exhibited at the time 
of operation macroscopic evidence of wide peritonitis with 
free purulent exudate and no limiting adhesions. In addition 
to the macroscopic evidence of diffuse peritonitis I have re- 
quired that a culture taken from the exudate at a distance 
from the appendix, the focus of infection, should yield patho- 
genic organisnos. This latter requirement, on account of 
the absence of a culture, has ruled out a number of cases 
which should from their pathology be included in the tabula- 
tion, It has seemed best to do so, however, in order to avoid 
a possible objection that cases showing only a sterile exuda- 
tion had been included. Many cases of acute appendicitis 
operated within 24 hours of the onset of the attack show 
free fluid in the peritoneum at the site of operation, and in 
the pelvis, which to the naked eye looks purulent, but culture 
of the same is negative; all such cases, of which we have a 
number, have not been included in this compilation. Many 
of these I close without drainage. The great difficulty in 
distinguishing by inspection a septic exudate from a sterile 
reactive fluid which is innocuous or even defensive is well 
known. 

As nearly as possible we have tried to estimate duration 
from the beginning of severe symptoms denoting involve- 
ment of the peritoneum. We do not hold that our diagnostic 
acumen is sufficient to compass this desirable end with mathe- 
matical accuracy ; still we feel sure of a reasonable 
approximation. 

Deaths from septic pneumonia, cardiac exhaustion, septic 
endocarditis, pulmonary embolism, secondary obstruction, sub- 
diaphragmatic and pulmonary abscesses have been included 
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witliout comment though peritonitis was not present at 
autopsy, since we think it proper to reckon the mortality from 
the standpoint of the whole disease rather than to try to 
eliminate tliose cases in which the peritoneum recovered itself. 

In the last 55 cases of general peritonitis in which I have 
used continuous saline treatment, there have been 12 deaths, 
all of which were in cases of over fifty hours duration. 

In the last group are included all cases of general peri- 
tonitis of appendiceal origin in which any operative inter- 
vention was attempted. In a number of this group of cases 
practically moribund at time of operation, nothing more than 
a suprapubic puncture and tube drainage under nitrous oxide 
anesthesia were done. 

It is readily seen that the total mortality of such a col- 
lection of cases means practically nothing. We attempt noth- 
ing more than to show the prognosis of diffuse peritonitis 
at different periods as treated by operative and rational post- 
operative methods. Every series of statistics compiled in a 
way to show the influence of early operation in reducing the 
mortality shows the same striking result and they could be 
quoted in great number. In perforated gastric and duodenal 
ulcer Brunner and Tinker found the result almost invariably 
bad after the eleventh hour. Miles, in 46 cases found the 
operative mortality within the first 12 hours only 26.3 per 
cent.; in the next 12 hours, 44.4 per cent., in the third 12 
hours, 50 per cent., and after that 91.7 per cent. Our own 
experience at the German Hospital in this class of cases, 
which, true, have been comparatively few, has been most 
unusual, no deaths. 

So far as appendiceal peritonitis is concerned it is evident 
that if treated by operation within the first forty hours after 
perforation, or even within the first fifty hours, it has become 
in experienced hands a condition associated with a compara- 
tively low mortality. 

f rise in mortality which ensues after passage 

> t le itt3-hour line casts a perilous responsibility upon the 

. ' to keep a case long under observation or to 

tr\ palliative measures first. 
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It may be objected that many cases which show early 
free peritonitis will, under proper treatment, localize the in- 
fection and become more favorable surgical risks. I have 
too great respect for the defensive powers of the body as a 
whole, and the peritoneum in particular, to deny that this is 
possible. And I doubt very much whether the mortality of 
late operation will be less, even in the fortunate event of 
localized abscess formation, than we now have in early opera- 
tions. Moreover, I do not by any means grant that all cases 
will proceed so fortunately. Certainly some cases will fail 
to exclude the infective focus and go on to general peritonitis 
and death. It is interesting to note in this connection that I 
had in this series 92 cases under fifty hours with a mortality 
of 3.2 per cent. 

The foregoing remarks concerning immediate operation 
refer to cases within the first forty to fifty hours after the 
onset of the diffuse peritoneal involvement. Every case seen 
during that time should be operated upon, barring unusual 
and extraordinary complications or features. 

When we come to consider cases of peritonitis after the 
first fifty hours following the onset of the peritonitis a more 
serious problem confronts us, — ^as has already been stated 
cases of diffuse peritonitis are most liable to succumb within 
two or three days or else they live almost a week. The ques- 
tion therefore arises, shall we treat the cases after forty or 
fifty hours as we do those before? — that is to say, by im- 
mediate operation, or are some of them to be treated ex- 
pectantly in the hope that they will either recover or that 
intervention at a later period will give us better results? 

I believe it to be impossible, at least it is for me, to always 
differentiate between a diffused and a diffusing peritonitis, 
or a localized peritonitis with diffusing peritoneal irritation, 
or between a diffuse and general peritonitis. The physical 
signs may seem to indicate that the whole peritoneum is in- 
volved in the inflammatory process, yet upon operation we 
discover that the infection is localized and that there is a 
widespread accompanying irritation. On the other hand, all 
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of US have seen cases in which there was apparently only a 
local process, whereas operation or autopsy disclosed a peri- 
tonitis practically invading every nook and corner of the ab- 
dominal cavity. I do not mean to say, however, that the 
differential diagnosis between the conditions mentioned can- 
not be made in many of die cases which come to our notice. 
Upon careful study and examination we can, as a rule, formu- 
late in a fairly clear manner a correct opinion as to the in- 
tra-abdominal lesions present. In the exceptions, however, 
i.e., those in which we cannot make such a definite diagnosis, 
the difficulties in the way of determining the proper course 
of procedure are vastly increased. In the class of cases imder 
discussion, having made up our mind to operation, when the 
patient is relaxing under the anaesthetic palpation may reveal 
a different condition than before anaesthesia and thus lead to 
a different conclusion. Palpation must be made very gently, 
as I have known an abscess to be ruptured by the surgeon 
being too strenuous in his efforts to form a positive conclusion. 
The area of abdominal muscles immediately overlying the 
lesion is the last to relax. 

Broadly speaking, the caises of true diffuse peritonitis more 
than fifty hours old, which come to our notice may be divided 
into two classes. 

In the first class we may include those cases in which the 
patient shows a good resistance to tlie disease. The tem- 
perature will be elevated, but not excessively so, the pulse 
rapid but of fair volmne and tension. In all forms of peri- 
tonitis rigidity is one of the earliest signs. In appendiceal 
peritonitis it is usually associated with distention unless the 
spasticity of the muscles at first is so great as to preclude 
this. In peritoneal irritation or inflammation of the upper 
abdomen such as that caused by the perforation of a gastric 
or duodenal ulcer, the rigidity is one of the earliest signs and 
abdominal distention does not come on until several hours 
later. In the type of disease under discussion we note, how- 
c\er, the absence of cyanosis and of a leaky skin — indications 
that the infection is getting the upper hand. The leucocyte 
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count is fairly high and the polynuciears present in high 
percentage. In other words, we have every evidence that the 
patient has not been overwhelmed by the initial toxaemia, but 
on the contrary that the body resistance fairly equalizes the 
infection. 

In such cases as these the surgeon is safe in delaying 
operation until ail the evidences of an acute inflammatoiy 
process have subsided, that is to say, until the peritonitis has 
become subacute, stationary and without active symptoms. 
If the patient has been progressively improving further delay 
under such conditions will make his recovery more certain. 
As a general working rule we can say that delay is far more 
liable to do good than harm, and that in case of doubt we 
should always be more prone to hesitate than to operate. 

The second class of cases is that which includes those 
patients who have apparently been making a losing fight 
against the disease. The clinical picture is characteristic. The 
anxious facial expression, the cyanosis with small rapid, run- 
ning pulse, the leaky skin, and the enormous abdominal dis- 
tention gives us evidence in abundance that the prognosis is 
a bad one. If in addition to the S3miptoms mentioned we have 
a low leucocyte count with a high percentage of polynuciears 
we have still further proof, if it were needed, that the defences 
of the body against the bacterial poisons have been almost 
completely overcome. It is my opinion tliat such cases should 
not be operated upon. 

When such a patient is seen we should proceed at once 
to institute the proper medical treatment, namely: This con- 
sists of (i) absolutely nothing by mouth, (2) ice to the 
abdomen, (3) continuous proctoclysis by the method of 
Murphy (4) avoidance of morphia, except for the plainest 
indications of mental distress or uncontrollable restlessness 
(5) the semi-erect position (6) lavage of tlie stomach. 

My aversion to morphia is not based on any theoretical 
pros and cons. I cannot say therefore whether the depression 
of such peristalsis as still exists with consequent liability to 
meteorism, the inhibition of leucocytosis or the lowering of 
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general metabolic activity and functions are the unfavorable 
results of a routine morphia treatment, but merely tliat it 
has seemed to me to work adversely in these cases ; 

I am accustomed to add about 100 c.c. of predigested beef 
to the litre of saline by way of alimentation about every 
four to six hours. 

It is impossible to formulate definite rules for the treat- 
ment of peritoneal inflammation. A consideration of the 
treatment of diffuse peritonitis involves also that of the con- 
ditions which precede it or resemble it. The most prevalent 
cause of peritonitis, such as we have under discussion, is 
appendicitis, and we may use the peritoneal sequelae of an 
acute appendicitis as typical cases. 

It will be agreed that all cases of appendicitis with the 
inflammation confined to the appendix should be operated 
immediately. 

When the disease has progressed beyond the appendix 
we may have one of several conditions; 

(1) A strictly localized abscess without signs of diffusion 
and without peritoneal irritation is a condition for immediate 
operation. 

(2) A localizing abscess with diffuse peritoneal irritation 
is as a rule more safely treated by waiting until the active peri- 
toneal inflammatory symptoms have subsided. It must be 
remembered, however, tliat there may be leakage from a weak 
abscess wall and that tliis can give rise to a severe form of 
diffuse peritonitis, therefore a percentage of this type of cases 
should be operated in the presence of peritoneal symptoms. 

(3) A circumscribed peritonitis with a diffuse peritoneal 
irritation. In these cases, we often have practically the same 
symptom complex that is shown in an established diffuse peri- 
tonitis, When such a process is at its height it is often im- 
possible to say whether we have really a diffuse or a cir- 
cumscribed peritonitis. 

My practice in these cases, when ill more than forty to 
fifty hours, as to operation depends upon the presence or 
absence of some definite localizing sign of the original seat 
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of the peritonitis. When the patient’s abdomen is imiformly 
rigid or uniformly distended and I cannot detect any point 
of excruciating tenderness in the right iliac fossa, flank or 
loin, and the appendix cannot be located in the pelvis by 
rectal or vaginal examination, I do not operate, I treat such 
cases by die Ochsner metliod supplemented by proctoclysis 
as practised by Murphy. 

As soon as a well-localized area of rigidity and tenderness 
is well marked. and the evidence of peritoneal irritation is 
practically subsided, operation offers a much greater per- 
centage of recoveries than in the stage immediately preceding 
this condition. 

The situation of the localized focus is of importance. We 
may have it toward the flank, loin, or pelvis, and then localiza- 
tion and disappearance of peritoneal irritation 'will be much 
more rapid and complete than when it is toward the median 
line. In fact, in the latter instances delay is absolutely 
essential. 

In peritonitis of the upper abdomen our course of pro- 
cedure must be somewhat different, depending upon the source 
of the lesion. To make myself thoroughly understood I will 
individualize. 

Peritonitis due to gastric, duodenal, intestinal perforation, 
rupture of the gall-bladder, liver or spleen must be operated 
as soon as the patient is seen if any chance of recovery is 


to be offered. 

Acute peritonitis due to pancreatitis should not in my judg- 
ment be subj'ected to immediate operation if the best resu ts 
are to be obtained, nor peritonitis the result of ga - a er 
inflammations excluding rupture of the healthy organ, gan 


jrene and ulcerative perforation. , , , 

Peritonitis of the lower abdomen, other t an t a 
ippendicitis and acute pyosalpinx, should e opera ^ ^ 
iarliest possible moment to obtain the est resu . 

jf less than forty-eight hours duration we operate immediately. 

operation.— V^ry much depends on * 

nust be carefully administered. There must be no struggling 
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to increase operative difficulty, retard the speed of the operator 
or to spread sepsis. 

The surgeon may overcome in a measure the increased 
operative difficulty by a proper incision. The best incision 
is one whicli atfords immediate exposure of tlie area to be 
attacked and is large enough. Better too large than too small. 
An incision through the semilunar line is usually better than 
a muscle splitting incision, as it is possible thereby to avoid 
tlie vice-like grasp of the spastic recti or flat muscles. The 
pathology must be quickly recognized and proper action deter- 
mined without unnecessary exploration and evisceration. If, 
on opening the peritoneum, pus gushes out, I make it a 
practice to insert a glass tube in the pelvis and thus remove 
much of the fluid before inserting the gauze packs, I believe 
that tlris procedure minimizes the chances of spreading the 
infection. 

1 have found that the introduction of gauze packs at this 
stage to wall off tlie general cavity from the site of operation, 
introducing them to just beyond the site of the lesion, is of 
great assistance. It precludes the escape of the distended loops 
of gut upon the soiled field of operation. As a rule the pus 
immediately surrounding the source of infection is more foul 
and dangerous tlian that at a distance. By the proper arrange- 
ment of gauze the chances of diffusion of this foul pus are 
at least minimized. Every step unde’ control of the eye can 
be more swiftly and accurately performed with less danger 
of engrafting a mixed infection upon that already existing. 
The slight trauma to the peritoneum attendant upon the care- 
ful placing of tliese pads is, 1 believe, a negligable factor when 
contrasted witli the advantage derived. The condemnation 
expressed by some operators in regard to this procedure is 
readily convicted of being nothing more tlian opinion unsup- 
ported by fact. The uniform recovery of cases treated in 
this manner when under the time limits I have pointed out is 
sufficient rebuttal. 

The objects of surgical intervention may be considered 
un er three main headings, viz,: (i) The primary lesion. 
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(^) The products of inflammation or leakage. (3) Intestinal 
paresis. 

1 . First the exciting cause of the condition must be sought 
out and remedied. Simple laparotomy and drainage will very 
rarely materially influence the result. In desperate cases not 
permitting formal procedures I have frequently attempted a 
palliative puncture and drainage but, with rare exceptions, 
have never observed any good effect. Indeed, the evacuation 
of large amounts of pus and relief of tension have often had 
a diametrically opposite effect. In cases where the operation 
was really nothing more than a paracentesis under momentary , 
gas anesthesia I have seen the temperature begin to mount 
at once and in the course of a few hours the patient would 
succumb. This effect is so different from that usually ascribed 
to relief of tension that I confess some doubt in regard to 
the cause. It would appear that absorption is in some way 
hastened, whether through the small avenue of the fresh pimc- 
ture, whicli I think highly unlikely, or through reactively 
dilated vessels of the peritoneum I am unable to say. 

In general those organs which admit of ready removal, 
viz., the appendix, the gall-bladder, the Fallopian tubes, 
Meckel’s diverticulum and infected cysts, when they are the 
starting point of the process, should be removed entire. Per- 
forations of the bowel can usually be repaired in such a way 
as to preserve its continuity. 

In a word, the primary focus must be so treated as to 
insure a discontinuance of its furnishing septic products to 
the peritoneal cavity, which may be done by complete removal, 
by repair or by excluding it from the general cavity. 

2. Concerning the disposal of the products of inflamma- 
tion or leakage there is no general agreement, and we find 
men of great experience and excellent judgment advocating 
the most widely different methods of procedure and quoting 
statistics which vary greatly in support of their views. Free 
general irrigation, local irrigation, wet sponging, dry spong- 
ing and no irrigation all have their strong adherents. _ 

Concerning the use of antiseptic solutions for irrigation. 
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both clinical and experimental work prove that they do more 
harm tlian good, and they have rightly been generally aban- 
doned. Those who irrigate almost universally recommend 
nonnal salt solution, relying entirely on its mechanical cleans- 
ing effect. 

Though my results have been incomparably better since I 
abandoned the irrigation treatment about five years ago, my 
methods have perhaps changed so much in other respects as 
to render the figures valueless from a controversial standpoint. 

There are certain extensive collections of cases which 
seem strongly to support the view that irrigation is harmful 
rather tlian beneficial. 

j\'Iurphy quotes Harte and Ashhurst’s tabulation of 200 
cases of typhoid peritonitis, as follows:- 


HARTE AND ASHHURST’s TABULATION. 



Cases Recovered Died 

Mortality 

Drainage, not wiping or irrigating 

17 

10 

7 

41 per cent. 

Wiping and draining 

...31 

12 


61 per cent. 

Irrigation and drainage 

. .176 

46 

130 

74 per cent. 

Wiping, irrigation and drainage .. 

.. ,II 

I 

10 

90 per cent. 


lie points out that it is remarkable to note how each 
additional procedure adds from 15 to 20 per cent, to the 
mortality. 

One year ago Nitch reported the following collection of 
cases of diffuse appendiceal peritonitis bearing on this point. 


GENERAL IRRIGATION. 


Cases 

St. Thomas Hospital staff 100 

Sarccnt m 

Deaths 

80 

18 

Mortality 

80. 




94*7 

Morton . . . 

DRY SPONGING OR LOCAL IRRIGATION. 


14.2 

Sargent . . . 



Burger . . . . 



00. 

3-03 

TO. 

Nitch ..... 


3 


It is certain that in general the tendency is towards less 
irrigation mid less sponging and on the part of those who 
use irrigation to restrict its use to more and more narrow 
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limits. My objections to general irrigation may be summed 
up as follows : 

1. It consumes time which we cannot afford to lose. 

2. It certainly diffuses infectious material and the prod- 
ucts of infection, 

3. By causing us to manipulate the bowel it has a ten- 
dency to cause postoperative paresis. 

4. When we use efficient drainage and methods of ad- 
ministering saline, irrigation is unnecessary because under 
these conditions the peritoneum is amply able to take care of 
any fluid present. When we have a peritonitis in which pus 
flows immediately upon opening the peritoneal cavity and is 
seen to come from every point within apparently, as far as one 
can see through the ordinary abdominal incision, it is not by 
any means certain that we are dealing with a general peri- 
tonitis. So that to speak of washing out a case of diffused 
peritonitis perhaps sounds all right, and may be theoretically 
all right, but practically is all wrong. A diffused peritonitis 
may not by any means be a general peritonitis, therefore to 
wash such a case means to make it general, if it is not one 
already. For some years I have entirely given it up and 
employ sponging in only those cases which show a local 
highly foul and purulent exudate or extravasated gastric or 
intestinal contents. I am convinced that it is a mistalce to 
use it in all cases in which the peritonitis is not demonstrably 
generalized and complete, and under the exigencies of opera- 
tion it is very rarely possible to be certain without doing 
more harm to those which are found not to be complete than 
we benefit this latter class of cases by irrigation— if indeed 

irrigation benefits them at all. 

I have found it to be a mistake to wipe away the coating 
of protective lymph from the bowel. I am sure that we run 
a similar risk of washing out protective collections or sero- 
punilent exudate from certain regions of the abdomen and 
especially the highly important diaphragmatic area, thus ex- 
posing them to infection and the body to fulminating toxemia 
from rapid absorption. 
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As for Illy own method, I sop away gently whatever fluid 
wells up into the field of operation, and at once or after the 
completion of the otlier intra-abdominal steps of the operation 
I insert a perforated glass tube into the pelvis and pump out 
whatever fluid is found there. I do not go on any extensive 
tour of the abdomen hunting for exudate to aspirate or wipe 
away. It has been seen that much of the exudate is harmless 
or defensive. In many very earty cases I do not drain at 
all, — ^the peritoneum will do its best 'work when not embar- 
rassed. These are, however, only the cases in which the 
exudate is not as 3^et frankly purulent or in excessive quantity. 
Scattering infection in these fresh areas and the trauma of 
spongpng cannot well be innocuous. I leave the glass tube in 
the pelvis and remove it as soon as the discharge, which is 
systematically aspirated, becomes clear and scanty. This takes 
place usually in one to three days. I do not believe it is 
possible by this or any other method to drain the abdominal 
cavity completely or to relieve tension from all its parts. 
Therefore, when its function, which rapidly becomes entirely 
local, is done, it should be removed without delay. I leave 
the wound open, its edges partially approximated by retaining 
sutures of sillcworm gut. If there is dangerous necrotic tissue 
in the abdomen which can neither recover itself, nor yet 
be removed, I establish a tract down to it by means of gauze 
tamponade. Gauze will not drain fluids properly and has a 
tendency to act more as a hindrance than as an aid to their 
discharge. That gauze is useless for drainage after a few 
hours is my firm conviction and I would like to see the use 
of the word drainage discontinued in connection with it. 
When used as drainage it not only fails to drain blit is a 
barrier to drainage and may excite dangerous adhesions be- 
tween coils of bowel. 

In regard to the direct operative treatment of intestinal 
paresis in connection with peritonitis, with its accumulations, 
T shall only say that I am not an enthusiast. 

In all procedures tlie least and the most rapid work con- 
sistent with attainment of the cardinal objects is life saving. 
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Postoperative treatment consists mainly in “letting the 
patient get well.” He is put to bed and kept warm. At first 
the head of the bed is elevated. Then when he is sufficiently 
recovered from ether he is placed back in the semi-erect posi- 
tion, which is maintained by means of pillows beneath the 
back and of a sling beneath the buttocks. Continuous proc- 
toclysis is given in the manner described. Absolutely nothing 
is allowed by mouth so long as there is risk of increasing peri- 
toneal irritation by exciting peristalsis; this means on an 
average between two, three and four days. Ice to the abdomen 
will help to relieve the patient’s pain. For vomiting I have 
one remedy, the stomach tube. For distention I employ 
stimulant enemata, at times turpentine stupes to the abdomen, 
the stomach pump when the stomach is distended — as fre- 
quently happens — and eserin, hypodermically. This line of 
treatment will only be of use, however, when we have a simple 
distention. Distention due to postoperative ileus must be dis- 
tinguished therefrom, and requires other measures. For 
cardiac weakness I usually give strychnia and digitalis. Saline 
hypodermoclysis is the best means to promote good action of 
the kidneys, but caffeine given hypodermically in the form of 
the alkaloid dissolved in water by the aid of sodium salicylate 
is at times of value. I do not persist in carrying out the 
exaggerated Fowler position for the length of time I did 
formerly. I am of the opinion that intestinal obstruction, 
particularly in the pelvic basin, is more likely to occur if 
patients are kept too long in this position; therefore, I think 
that the object of the position has been obtained after the 
first 48 to 72 hours. 

For other special indications I sometimes use other meas- 
ures, but simplicity is the note. 

The essential treatment of peritonitis I would sum up 
as follows: (i) Early operation; (2) Light anesthesia; 
(3) Rapidity of operation; (4) Appropriate treatment of 
focus of infection; (5) Avoidance of flushing and eviscera- 
tion; (6) Proper drainage; (7) Simple postoperative treat- 
ment by .posture and proctoclysis with predigested beef for 
the purpose of nutrition. 
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Since the introduction of the operation of appendicostomy 
by Weir in 1902 it has been employed more and more fre- 
quently in cases of chronic disorder of the colon, and Keetley ^ 
has lately brought forward thirty-five cases, most of which 
illustrate its value in this connection. But the method also 
is an exceedingly useful one in conditions of acute peritonitis, 
especially when this has been caused by appendicitis, and in 
children. In some of Keetley’s cases (XXII— XXV) the ap- 
pendix was used “ for nutritional purposes ’’ in conditions of 
suppurative peritonitis. But in all these death occurred, and 
it is evident from the author’s remarks that under these cir- 
cumstances the method has not left a favorable impression. 
But I think that the main value of appendicostomy in acute 
peritonitis is rather as a means of combating shock and 
toxjemia than for “ nutritional purposes.” I suppose all 
surgeons are agreed in regarding the infusion of saline fluid 
into the tissues of the patient as the most potent means of 
recovery after the abdomen has been opened for acute and 
diffuse septic conditions. This may be done either by the 
veins, the cellular tissue, or the bowel. The disadvantages of 
direct infusion into the veins are the necessity for a separate 
operation and the difficulty of continuing the transfusion by 
this method for many hours. If the subcutaneous method be 
used, there is great difficulty in keeping a child still enough for 
its employment, and further, when a profound condition of 
shock and toxaemia exist concurrently, the blood-pressure is 

Keetley; Proceedings of the Royal Society of Medicine, December, 

190S. 
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so low that the fluid finds its way into the circulation very 
slowly. Therefore, Murphy s suggestion of employing the 
bowel as the channel for infusion has been almost universally 
adopted. It has the great advantage of allowing the reception 
of fluid to continue for many hours and, further, the fluid in 
the course of its absorption must quicken the lymph-stream in 
the very area affected by the septic invasion. Thus it acts 
locally in flushing the abdominal tissues as well as constitu- 
tionally in combating shock and toxzemia. But here again 
there are very real difficulties, especially in dealing with chil- 
dren and those who are desperately ill. Such patients do not 
always tolerate the tube in the rectum well. They cry and 
strain, and either the tube comes out or else the fluid injected 
is returned into the bed. And in the case of a patient who is 
hovering on the brink of death the manipulations necessary to 
keep a watch on the rectal tube tend to their harm, inasmuch 
as they necessitate some movement and uncovering. For all 
these reasons appendicostomy offers a most ready and efficient 
substitute for rectal infusion, for it forms a part of the opera- 
tion for opening the focus of disease which actually shortens 
this procedure. It can then be used either continuously or 
intermittently for the transfusion of fluid without in any way 
disturbing the patient, and, last but not least, it can be varied 
so as to adapt it to the washing out of the whole bowel and so 
getting rid of the stagnating contents of the large intestine. 

Most of these points are so well illustrated by the following 
four cases that I relate them in the order of occurrence. 


Case I.— George D., aged 8, admitted to the Cosshara Hos- 
pital, October 24, 1908, with abdominal pain. Two days ago e 
was suddenly seized with pain in the abdomen, accompanie y 
vomiting. His condition grew rapidly worse since the onset 
of symptoms. He lay on his right side with his knees drawn 
up, his face flushed, and vomited frequently. Temperature xor , 
pulse 124, respiration 40. The abdomen was ngi a ov , 
tender, and with no respiratory movement. ^ No oca izing si 
could be felt through the parietes but definite tuc ening ” 
right side of the pelvis was palpable through t le rec urn. 
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nosis of general peritonitis caused by appendicitis was made and 
the abdomen opened at once through the right linea semilunaris. 
A few ounces of offensive thin pus escaped and the appendix 
was found to be gangrenous in its distal half. There were no 
limiting adhesions observed. Appendix was removed flush with 
the ca3cum and into the appendiculocsecal orifice a small Paul’s 
tube about one-third inch in diameter was tied. The wound was 
packed and brought together with two silkworm gut stitches. 
One pint of hot water with one-half ounce of brandy was poured 
in through the csecal opening ; the boy’s condition became notably 
better than before the operation. 

October 25, the general and local conditions were much im- 
proved. The temperature remained at 98.2° to 98,4° and the 
pulse 84 to 106 throughout the day. He had nothing given by 
mouth, and one-half pint of water with one-half pint of pep- 
tonized milk were given per csecum every six hours. At 6 p.m. 
the temperature rose to 101°, but the pulse remained at 84 and 
his general condition seemed good. The wound was foul, dry, 
and sloughy. 

October 26, at 5 a.m., the boy seemed to have some sudden 
seizure, crying out and jumping out of bed. From that time 
onwards he was only semi-conscious. The pulse rose to 120 and 
was very small and irregular. The temperature fell to 97°, the 
extremities were cold, and the face cyanosed. He died at i p.m. 

In this case it was evident that a good recovery was being 
made from the grave condition of septic infection, when pul- 
monar}^ thrombosis or embolism probably occurred. The 
method of appendicostomy was, however, a faulty one as it did 
away with the natural sphincter which exists at the base of the 
appendix and which in most cases is quite competent to prevent 
regurgitation. 

Case II. — ^Alfred H., aged 6 3Tars, admitted to the Cossham 
Hospital December 28, 1908, with abdominal pain. He is a thin 
delicate child who had diphtheria one year ago and has had a 
chronic cough for the last few months. One week ago he com- 
plained of abdominal pain, which was accompanied by vomiting. 
Both these S3'mptoms have increased since and the bowels have 
not acted for three da3's. He lies on his back with both knees 
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drawn up, the breathing is rapid and shallow. Pulse 144, respi- 
ration 40, temperature 98.2°. The abdomen is hard, tender, and 
rigid, with dulness all over the lower part. Diagnosis; diffuse 
peritonitis probably arising from the appendix. 

Operation . — Incision made first into the left semilunar line, 
where a quantity of thin pus was discovered and a drainage tube 
sewn in ; then into the right semilunar line through which the 
appendix was found. It had completely sloughed in its distal 
part. There was a good deal of pus free in the peritoneal cavity, 
which had the usual B, coli odor. The stump of the appendix 
was tied to a rubber catheter and fixed into the upper angle of 
the wound. The rest of the wound was packed and drained. 
The patient was pulseless at the end of the operation. One pint 
of saline was given through the appendix every two hours and 
half an ounce of brandy every four hours throughout the next 
twenty-four hours. His general condition very slowly improved. 
The bowels were opened twice daily, after washing through from 
the appendix. The tube was removed from the appendix on 
December 31. By January 2 his general condition had greatly 
improved, but the wounds looked very unhealthy, both being 
covered with black sloughs. From January 5-9 he had some 
pyrexia (102°), pain in the hypogastrium, and painful micturi- 
tion. A median collection of pus was opened through a supra- 
pubic wound and after this he made rapid progress to recovery. 
The appendix stump was cauterized on February 19 and healed 
readily. The boy was discharged on March ii. He was read- 
mitted on March 14 for a fecal fistula over the site of the appen- 
dix stump. This was again cauterized and he has since been 
quite well. 


In this and the two subsequent cases I adopted the plan 
of opening the abdomen first on the left side, although the 
case was probably one of appendicitis. The advantage of this 
is that if pus is not discovered the small wound can be sewn up 
without fear of septic contamination, whereas if such an open- 
ing is made after a foul appendix has been explored it is very 
difficult to avoid introducing septic material, if such is not 
already present. As a matter of fact in each of these three 
cases pus was found on both sides of the abdomen. 
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Case III. — Queenie S., aged 10. No previous illness. Ad- 
mitted to the Cossham Hospital Februar>" 20, 1909, with severe 
abdominal pain. The pain had begun suddenly when at school 
two days previously (February 18), and on returning home a 
dose of castor oil was administered, which made the pain much 
worse in spite of the opening of tlie bowels. Vomiting occurred 
several times in these two days and three times on the day of 
admission. 

Condition at 6 p.m. — C hild was acutely ill with drawn and 
anxious expression and thoracic breathing. The temperature 
wasToo° F., pulse 112, respiration 24. The abdomen was acutely 
tender, resonant, and distended, without any localizing signs. 
Per rectum, an indefinite bulging could be felt, which was very 
tender. The diagnosis was general peritonitis probably arising 
from the appendix. 

Operation, 9.20 p.m. — A first incision was made into the lower 
part of the left linea semilunaris and a quantity of thin pus 
escaped. A drainage tube with a gauze wick was inserted and 
the rest of the wound closed. The right semilunar line was then 
incised and the appendix region explored. The appendix was 
bound down to the brim of the pelvis and sharply kinked upon 
itself; its distal half was merely a gray slough. A small quan- 
tity of inodorous pus was free among the coils of intestine, and 
there appeared to be no limiting adhesions. The appendix was 
sewn into the wound by two stitches and cut off so as to leave 
about one-fourth inch stump. A rubber tube and gauze wick 
were left in the lower part. As the child’s condition was very 
bad a pint of hot saline with an ounce of brandy were adminis- 
tered per appendix through a rubber catheter before she left the 
table. This greatly improved her condition. 

February 21: Throughout the night half a pint of saline 
was administered per appendix every three hours. All was re- 
tained. In the morning the large intestine was washed out with 
two pints of soap and water, a large tube being temporarily placed 
in the anus. The after-progress was one which gave much 
anxiety for several Aveeks. Occasional vomiting, attacks of 
abdominal pain, and rises of temperature to 102° or 103° F., 
indicated that the peritonitis had not altogether abated and on 
two occasions I had to open up pockets of pus which had formed 
between the coils of intestine adjacent to the right Avound. The 
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appendicostomy was used for irrigation of the bowel whenever 
constipation and distention occurred, and this was invariably 
followed by much relief. By March 20 the patient was conva- 
lescent and the mucous membrane of the appendix was touched 
with the actual cautery. She was discharged healed on March 29. 

This case illustrates very well the value of appendicostomy 
as a method of relieving intestinal distention as well as of 
introducing fluids. In it, as is so common in diffuse peri- 
tonitis, the colon was tensely distended and almost paralyzed. 
And though in such a condition it may . be possible to introduce 
fluids into the bowel by the rectum it is often impossible to 
empty the colic contents by the latter route; whereas by the 
appendix stoma hot soapy water or turpentine can be intro- 
duced under such pressure that the whole contents o,f the large 
bowel are washed out, and this is greatly facilitated by the 
introduction of a large tube through the anus which provides 
for a ready escape of the fluid. 

Case IV. — Minnie D., aged 23, admitted to the General Hos- 
pital March 5, 1909, with abdominal pain. She is said to have 
suffered from “ indigestion ” for the past two years. On March 
3, two days before admission, she was suddenly seized with severe 
abdominal pain when she was walking to work after breakfast. 
She returned to bed and took only fluids, but had no vomiting. 
The pain had greatly increased the following morning and she 
vomited several times. She was sent to the hospital as a case 
of perforated gastric ulcer. The patient was well nourished and 
had a remarkably placid appearance. The tongue was furred, 
pulse 132, respiration 24, temperature 100.6°. The whole abdo- 
men was very rigid, but not specially tender. The rigidity was 
greater below than above the umbilicus. The liver dulness was 
unaltered and there was no dulness in the flanks. Diagnosis: 
acute appendicitis and peritonitis. The patient and her friends 
were averse to any operation as she felt fairly comfortable. 
During the night her condition became much worse, the pulse 

rising to 140 and becoming very weak. 

Operation at 8.10 a.m. on March 6. An incision first made in 
the left linea semilunaris gave exit to a quantity of pus, and 
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was drained. The right semilunar line was then opened and the 
appendix found to be gangrenous with a concretion near its tip. 
No adhesions were found and there was a large quantity of sero- 
purulcnt fluid, which welled up from Douglas’s pouch. The 
stump of the appendix was fixed in the wound and the rest cut 
off. A large tube was passed through the posterior vaginal fornix 
into Douglas’s pouch, and another into the right iliac wmund. 
The operation was concluded at 8.40, by infusing one ounce of 
brandy and one pint of hot saline into the colon through the 
appendix opening. The saline was repeated through the same 
channel every two hours and the patient seemed to rally well 
from the operation, but later on she rapidly sank and died at 
5 P-M. 

This short series of four cases represents the most desper- 
ate type of illness arising from appendix peritonitis, and the 
fact that in two out of the four recovery was attained shows 
a good result of the treatment. A third case would probably 
have recovered if it had not been for the pulmonary embolism. 

One or tw'O further points remain for discussion. The 
first relates to a comparison between this method and the 
ordinary one of complete removal of the appendix when 
accompanied by diffuse suppuration, regarded merely from 
the point of view of rapidity and simplicity of technical 
procedure. I feel quite sure that append! costomy is the sim- 
pler metliod of the two. Fixing the appendix in the w'ound 
and cutting it off is simpler than closing the ceecal orifice of 
the appendix after it has been removed. 

Then as to the actual method of performing the appen- 
dicostomy, the simpler the details the better. It is gener- 
ally impossible to preserve the mesentery of the appendix in 
acute inflammatory conditions, and I have not attempted to 
do so. The appendix is freed right down to its caecal junction, 
and, after fixation by two stitches which pass through its outer 
coats in the groove between it and the caecum and through the 
parietal peritoneum and muscles, it is cut off about one-quarter 
inch from the caecum. Two stitches are then passed from 
its lumen at opposite points and fix it to the skin. These stitches 
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are left long and serve readily to find and fix the stoma for 
the introduction of the irrigating catheter at any future time. 
In the first tsvo cases I tied a tube into the appendix stump; 
but in the last two the stoma was arranged as I have described, 
and this was found perfectly satisfactor}’-, and it is very re- 
markable how efficient the sphincter at tlie base of the appendix 
proves itself to be, as there is little or no escape of gas or 
faeces through it after the tube is withdrawn. 

When the function of the stoma is at an end it is very 
readily closed by the application of the thermocautery to its 
mucous surface. 

I would summarize the conclusions to be drawn from tlie 
above considerations as folloAVs: 

1. The value of appendicostomy in acute diffuse peritonitis 
is very great in these respects; (o) It serves to introduce 
saline fluid at will in almost any quantity after the operation. 
(&) This introduction is more likely to be efficient than if 
given by the. rectum, especially in children, (c) It is less 
disagreeable to the patient and involves less exposure and 
moving than does rectal infusion, (d) It serves as a ready 
means of washing out the large intestine and so relieving 
pain, distention, and the retention of toxic intestinal contents. 

2. It is rather a quicker and simpler operation than re- 
moval of the appendix. 

3. The smallest possible piece of the appendix should be 
retained, enough to preserve the sphincter at its base, and no 
more. 

4. It is better not to tie in a tube but to reinsert this when- 
ever necessary. 


THE APPENDIX VERMIFORMIS. 


A NOTE ON ITS PHYSIOLOGY AND STOGERY. 

BY CHARLES B. KEETLEY, F.R.C.S., 

OF LONDON. ENG., 

Senior Surgeon to the West London Hospital. 

It used to be said that an unfavorable notice of a book in 
the London Times was better than no notice at all, and I think 
a similar view may be taken of a notice of one’s work by Dr. 
William J. Mayo. That distinguished surgeon, in the Annals 
OF Surgery for' July, at p. 203, expresses himself emphatically 
as being in disagreement with what he supposes to be the views 
of Sir William Macewen and of myself as regards the surgery 
of the appendix. 

In the first place, I am not aware that Sir William Macewen 
is in agreement with myself on the subject, because, on some 
points in it, he has not published his opinions. But I am quite 
sure that neither he nor I have said that the appendix should 
not be removed “unless absolutely necessary to save life.” 
We both believe that many appendices are removed which 
might wisely be left, and I have attempted to state with precis- 
ion what appendices the surgeon, for troubles of or about the 
appendix, is justified in removing. They are “ (i) obliter- 
ated appendices; (2) tuberculous, actinomycotic, and cancer- 
ous appendices ; (3) appendices gangrenous or perforated near 
the proximal end; (4) appendices of which the base cannot 
be brought up to the parietal peritoneum without undue ten- 
)■ (5) those of which the meso-appendix is not long enough 
to permit them to be sufficiently straightened out or to be 
brought into the abdominal wall without dangerously interfer- 
ing with their blood-supply; ( 6 ) appendices which cannot 
be placed in good position in the abdominal wall without in- 
terfering with such drainage as the case may require. An 
extremely thick and fat meso-appendix is unfavorable, but not 
1342 
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an absolute contraindication.” {The Lancet, June 29, 1907, 
and January 2, 1909.) 

The only reason which Dr. Mayo gives for rejecting the 
opinions of Macewen on the functional value of the appendix 
is that he (Dr. Mayo) " cannot believe that an organ of such 
exceptional value as they( i.e., Macewen and Keetley) state the 
appendix to be would so early become atrophied were it en- 
dowed with so great a function.” I wonder if Dr. Mayb 
cannot believe that the teeth are organs of value with a con- 
siderable function because in most people the best of them 
become a source of pain and of difficulty in mastication and 
even of dangerous illness long before the appendix vermi- 
formis is obliterated. The adjectives “ exceptional ” and 
“ great ” are Dr. Mayo’s and not mine. The only quality of 
the appendix to which I have ever applied a strong adjective 
is its potential surgical value. 

And does the appendix become atrophied so early ? I have 
tried to perform appendicostomy in 12 patients of 35 and up- 
wards and have succeeded in 10, only 2 being " obliterated.” 
At such ages as 50, 66, 75 and 78, I found the appendix not 
atrophied but easily dilatable to any desired extent. In the 
two eldest patients the appendices were used not simply to 
admit injections but to evacuate fasces and instead of csecal 
colotomy. 

Dr. Mayo himself agrees that only 3 to 4 per cent, of adults 
have completely obliterated appendices. And do not most of 
the organs of the body depreciate in functional value with age? 

Again, the suggestion that I advocate, the saving of a 
functionally useless organ which is so diseased as to contain 
abscesses, stones, etc.,” has no justification. Dr. Mayo has 
probably been misled into this by the cases which I have re- 
ported in which concretions were removed and kinked ends 
amputated and the proximal parts of the appendices afterwards 
fixed in the abdominal wall. But these organs, after surgical 
treatment, were neither diseased nor functionally useless. To 
suggest that they were so is to beg the question and to flatly 
contradict my statements as to facts in my own published 
experience. 

4S 
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Sir William Macewen carefully made and recorded obser- 
vations throwing- light on the physiology of the appendix, and 
he based on them, quite dispassionately, the opinion that the 
organ has a functional value which claims for it respectful 
treatment at the hands of the surgeon. I have tried to relate 
accurately a considerable number of cases in which the appen- 
dix instead of being amputated was transplanted into the ab- 
dominal wall with excellent results, and I have advised that 
this practice should be followed frequently, but not indis- 
criminately. 

When will surgeons who do not like my views and do not 
like Sir William Macewen’s, realize that before writing or 
speaking against them they ought (i) to understand them, 
(2) to represent them correctly, (3) to put some temporary 
restraint on ancient prejudice, and (4) to meet fact with 
either fresh fact, or with disproof. As to Dr. Mayo’s final 
remark that " We are only just beginning to recognize that 
serious functional digestive disturbances such as pyloric spasm 
(appendicial dyspepsia), colic, etc., are often produced by 
a chronically diseased appendix,” the fact that chronic appen- 
dicitis did cause such disturbances was expressly referred to 
in my first communication on transplanting the appendix, and 
I cannot believe that it has not been well known to Dr. Mayo 
as well as to myself for years. It supports the view that a 
diseased appendix should not be left in the body unless cured 
or at least put on the road to cure. But inasmuch as colitis 
is one of the troubles often associated with the chronically 
diseased appendix and appendicostomy is often a valuable step 
towards the cure of colitis, it also supports the view that one 
should not be in a hurry to cut away a healthy appendix or 
an appendix which though diseased can be cured. 

A distinguished London abdominal surgeon, with the same 
opinions about appendix transplantation as Dr, Mayo, appar- 
ently arrived at in the same rvay, fell recently into the follow- 
ing absurdity. He recommended for the surgical treatment 
of chronic colitis (i)amDng other measures, appendicectomy, 
(2) as a last resource, if these failed, appendicostomy. 
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THE BEGINNINGS OF THE ANNALS OF SURGERY. 

Dr. Lewis S. Pilcher, Editor Annals of Surgery: 

You request a brief note from me concerning the part which 
I was able to take in securing the continuation of the Annals 
OF Surgery at a very critical period in its history. I had taken 
a deep interest in the old Annals of the Brooklyn Anatoynical and 
Surgical Society from the first, and then watched its elaboration 
into the Annals of Anatomy and Surgery with great interest. In 
18S2 you did me the honor to make me one of the associate edi- 
tors, a position in which I continued for a few years. This asso- 
ciation led me to realize the difficulties under which you were 
placed, and the disproportionately small amount of interest which 
the surgeons and the profession generally in this country showed 
in the only surgical journal then published in English. In this 
way I learned of your discouragement, of your difficulty in 
finding a publisher, and of the probable discontinuance of the 
journal, which actually did occur for the period of one year. 

Just at this time, in 1884, Mr. J. H. Chambers, a publisher 
of St. Louis, happened to inform me that he desired to issue 
some other medical publication beside the Medical Gasette (which 
he had bought of Dr. E. C. Dudley, who began it in Chicago), 
of which I was the editor. (This editorship, by the way, I held 
until my removal' to Buffalo, in 1883.) Later, Mr. Chambers 
endeavored to publish the Medical Gasette simultaneously in 
Chicago and St. Louis, with the result that after two or three 
years it became practically a St. Louis publication known as the 
Weekly Medical Review, now the St. Louis Medical Review. 
While talking with Mr. Chambers he displayed ambition to go 
still further into medical publication and I urged him to corre- 
spond with you. I judge that this correspondence was begun 
at an opportune time, since he shortly after began to publish the 
Annals of Surgery, and continued so to do until 1892. Just 
how great was the service so rendered to you and the profession 
in securing the revival of the Annals after its discontinuance it 
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is for you and for them to judge; such at all events were the 
actual facts. 

Extending to you every congratulation upon the successful 
completion of a series of fifty volumes which are not exceeded in 
worth by any other set of e_qual number and similar character, 
and esteeming it an honor as well as a pleasure to have been 
associated with you in some part of its work, and again wishing 
you a continuation of the same remarkable success which has 
characterized the past, I am with every good wish. 

Yours very sincerely, 

Roswell Park. 

Buffalo, N. Y., October 26, 1909. 
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H 

Hemolysis, Note on, 348. 

Halsted, William S., Blood 
■Transfusion, Technic of, 349; 
Constriction of Abdominal Aorta 
by Metal Band, 355 ; Histopathol- 
ogy of Goitre, 344 ; The Parathy- 
roid Question, 346. 
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Heart, Suture of the. Recovery, 
3S4,* Wiounds, The Operative 
Treatment of, 100, 353. 

Head Injury, An Analytical and 
Statistical Review of One Thou- 
sand Cases of, 511, 655. 
Henderson, M. S., Cyst of the 
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Retroperitoneal, (2) Interparie- 
tal Ventral, at McBurney’s Point, 
238, 365- 

Hernias, Large, Sliding, of the 
Sigmoid, 470, 487. 
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Ileus due to Meckel’s Diverticu- 
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Help of the New Positive Differ- 
ential Pressure Apparatus: Em- 
pyema, 641. 

Lungs, The Operative Treatment 
of Tuberculosis of the, 135, 352. 

Lymphatics of the Colon, 1077. 

M 

Macewen’s Method of Perineal 
Prostatectomy, 358. 

Macewen, Wiluam, Intrahuman 
Bone-grafting and Reimplanta- 
tion of Bone, 959. 

^Mackenzie, Kenneth A. J., Re- 
section of the Sciatic Nerve, 295, 

363- 

MacLaren, Archibald, Fibroid 
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the Removal of the Thyroid 
Gland, 345; Removal of Tumor 
of Sciatic Nerve, 363. 

Mathews, Frank S., Enucleation 
of the Tonsils, 797. 

Maylard, a. Ernest, Intestinal 
Anastomosis by Invagination, 654. 

Mayo, Charles H., Histopathology 
of Goitre, 345; Ligation of the 
Thyroid Vessels in Certain 
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Prostate, Cancer of the, 1144. 
Prostatectomy, Perineal, The Pre- 
vention and Treatment of the 
Sequels, 356; Suprapubic, 357. 
Prostatic Urethra, Cyst of the, 922. 
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Thoracis, Empyema, 158, 353, 354- 
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lief of, 441 ; Pulmonary, Surgical 
Treatment of, 3551 Renal, A 
Very Early Form of. Revealed by 
Nephrectomy, 879; of the breast, 
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Uterus, Fibroid Tumors of the. 
Demanding Operation, 287, 359. 
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